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ADVERTISEMENT. 



The Institution is not^ as a body, responsible for the ffu^ts and 
opinions advanced in the following Papers read, and in the 
Abstracts of the Conversations which occurred at the Meetings 
during the Session. 
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The Goimcil of the Institute have much satlsfactioii in congratulating 
the meeting on the prosperous state of the Society. Though its estab- 
lishment dates no longer than two years ago^ yet^ during that brief 
period, it may be safely stated that material progress has been made^ and 
light thrown upon various branches of mining which were previously 
either not at all or veiy imperfectly illustrated| while such current sub- 
jects of interest as are connected with the objects of the Society^ whether 
arising within the pale of the profession, or from extraneous sources, 
have, it may fairly be said, met with equal consideration, and have been 
placed, it is hoped, on their right basis by the patient investigation be- 
- stowed upon them. 

The Council cannot, perhaps, relate the progress of the Institute in 
a more effective shape, nor better shew its practically useful tendency, 
than by a notice of the papers which have been read and discu'^sed at tho 
several meetings since the commencement of its career : — 

1. After the excellent Inaugural Addi*ess of the President, the earliest 
in the order of papers read was one by Mr. James A. Longridge, on tlie 
Steam Jet as a Motive Power for purposes of Ventilation. 

2. An account of elaborate experiments on the relative value of the 
Furnace and Steam Jet in the Ventilation of Coal Mines, by Nicholas 
Wood, Esq., President of the Society. 

3. Account of Experiments on the same subject by Mr. William Arm- 
strong. 

4. Notices of similar Experiments by Messrs. Wm. Barkus, T. John 
Taylor, and Matthew B. Robson. 

5. On the Ventilation and Gases of Mines and the working of Pinal's, 
by Mr. William Barkus. 

6. On tho Subsistence of Fire Damp in a state of high tension in Sit<^, 
by T. John Taylor, Esq. 
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7. On Safety Lamps for lighting Coal Mines, by Nicholas Wood, Esq., 
with Appendix of Experiments with various Safety Lamps, by T. John 
Taylor, Esq., and others. 

8. On Safety Lamps, with an accomit of a proposed improved Lamp, 
the main object of which is to obtain a more brilliant light than that 
yielded by the Davy Lamp, by Mr. T. Y. Hall. 

9. Improvements in Colliery Workings, and observations on Safety 
Lamps, by Mr. T. Y. Hall. 

10. Observations on the greater facility of Ventilating Dip than Rise 
Workings, by Mr. G. C. Greenwell. 

11. On Choke Damp, and the means of counteracting its effects, by 
Mr. James A. Longridge. 

12. A communication on the subject of Safety Lamps, fi*om Mr. Her- 
bert Mackworth, Inspector of Mines. 

13. On Improvements in Boring for Minerals, Wells, and Shafts, by 
Mr. Mackworth. 

14. On Waring's Coal Cutting Machine, by Mr. Mackworth. 

15. On Water as a Ventilating Power, by Mr. Mackworth. 

16. On Penetrating Dangerous Gases, by Mr. T. Y. Hall. 

17. An elaborate paper on the Extent and Probable Duration of the 
Northern Coal Field, with remarks upon the Coal Trade, by Mr. T. Y. 
Hall. 

18. On Mines and Mining in the North Staffordshire Coal Field, by 
Mr. John Hedley. 

19. Notes on the Coal Field of East Somerset, by Mr. G. C. Green- 
well. 

The very minute manner in which the vexata quoistio of the steam 
jet has been investigated in the first of the foregoing series of papers 
may be cited as an example of what may be expected to constitute the 
future course of the Society on similar occasions, where a suggestion Ls 
made or an improvement proposed, which is based upon such apparently 
sound gi*ounds, as entitled it at all events to investigation. In a similar 
manner will be hereafter tested the real value of propositions made for 
the improvement of Mining Science, a test beyond the reach of indivi- 
duals, and which, it is obvious, could not be applied except through the 
medium of a united and competent body. 

The excellent paper of Mr. Hedley, together with various other com- 
munications received from mining districts at a distance, evince in a 
marked degree the advantages accruing from the establishment of the 
Institute, since the valuable information thus furnished, either could not 



b# obteined, or most have been aoqaired by indiriduals at material incon- 
veaienoe and probably expense. 

To the foregoing outline of the proceedings of the Society may be 
added the equally interesting discussions which have taken place on the 
MTeral papers, and the exhibition of maps and models. 

Such is a brief statement of the work done during the two years of 
die existcmce of the North of England Mining Institute; and the Coun- 
c3 are gratified to say that the extension of the Society is in a ratio not 
ineonmiensnrate with the actiyity displayed by its individual members. 
The increase of members during the past year has been irom 114 to 143^ 
and there is every reason to believe that an augmentation may be ex- 
pected for some time to continue^ as the Institute becomes more generally 
known, and its publications more extensively consulted by scientific and 
practical men. 

The report presented by the gentlemen who have taken upon them- 
•dves the duties of the Finance Conmiittee, afibrds a not unpleasing 
eorroboration of the progress making, and the liberality with which 
pecuniary support is afforded to the Institute and its objects. To this 
essential element of success the attention of the Council will continue to 
be directed, in the hope that the present friends of the Society will con- 
tinne their support, and that others, incited by their example, will come 
forward for a similar purpose, not merely on particular, but also on public 
grounds. The much agitated question of security to the miner is ob- 
Tiously identified with that of mining improvement. 

The Council may be permitted to refer with feelings of satisfaction to 
the general arrangement for holding meetings, for a library, and for the 
nfe custody of plans, models, and apparatus, which have been made 
under the inspection and by the care of the general Committee of the 
Coal Trade, as a proof of the high sense which the trade entertain of the 
importance of the Institute, and their wish to contribute by every means 
in their power to its prosperity and usefulness. The Council cannot 
▼iew what has been done with any other feelings than those of unmixed 
pleasure, and they congratulate the meeting accordingly upon the con- 
venient apartments in which they now find themselves located. 

It becomes, of course, oile of the primary views of the Institution, to 
collect gradually, a library of such British and foreign ])ublications as 
are connected, either immediately or indirectly with its objects. In this 
some progress has been made. The Society has been favoured with sta- 
tistical accounts of the mines of Belgium and France. It has also the 
honor to comprise amongst its members, gentlemen resident abroad, dis- 

b 
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tinguisbed for engineering and scientific attainments^ and from them by 
a reciprocal interchange of publications gradual additions to the library 
of the Institute may be expected to accrue. 

The Society's transactions also exhibit the pleasing fact of contribu- 
tions of books due to the liberality of individual members^ upon the oc- 
casional recurrence of which the Council cannot err in relying. It may 
be proper to mention^ that in furtherance of these views^ copies of the 
pnnted transactions of this Institution have already been exchanged for 
publications of the same nature from abroad^ kindly presented by friends 
of science connected with mining pursuits^ and that such reciprocal in- 
terchange may be expected to continue. 

It has been deemed by some that these advantages might be still 
further multiplied and secured by some jimction of this Institution with 
Societies elsewhere, pursuing the same or similar objects. This, however, 
will require grave consideration. To an Institute bearing upon objects 
less of pure science, than of great, practical, national, and commercial 
importance, indej>endence of action is the first requisite, without which 
every other may become worse than useless ; and the Council cannot but 
conclude that, however advisable and useful may be intercourse between 
bodies pursuing kindred ends, junctions like those alluded to cannot be 
too cautiously considered in all their consequences, nor too narrowly looked 
to in the tendencies which they may produce. In saying this, the Coun- 
cil must not be understood as undervaluing the great and imdoubted 
services effected by the communicacion of papers and other transactions 
of which their own minutes contain some pleasing evidence, nor the vast 
utility of the transmission of plans and models to and from Societies 
having similar pursuits. Such intercoui*se cannot (they think) be too 
much encouraged. 

It is thus advantageous however, because whilst rendering the spread of 
knowledge very compendious and regular, it does not interfere with that 
independence upon which the ultimate value of institutions depend. 

While upon this subject the Council cannot forbear noticing with 
satisfaction, that a general meeting of representatives from the several 
coal mining districts of the kingdom has been held in London during the 
current year. From this meeting, which is the first of the kind that has 
been hitherto assembled, a favourable augury may be drawn of the 
future results o! joint efforts in the same good cause. Reflecting upon 
the vast importance of the coal mining interest of Great Britain, it ap- 
pears not too much to expect that a similar meeting may be held annually, 
for the purpose of maintaining a healthy condition of that interest, and 
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especially with a view to the safety and welfiEUV of the persons employed 
in working and conducting the mines. 

Amongst the changes of the past year^ the Council have to report the 
resignation of the Secretary of the Institute^ Mr. Edward Sinclair^ 
whose futare residence in Monmouthshire^ will deprive the Society of 
his valuable services. In his place Mr. Thomas Doubleday^ who is also 
Secretary to the Trade at large^ has been appointed^ and it is not doubted 
that the well known and remarkable Uterary talent of that gentleman 
win prove of service to the Institute. 

The Council cannot conclude their report without venturing the ex- 
pression of their confident hope that the progress already made may only 
act as a stimulus to the zeal of members^ and that communications bear- 
ing upon the objects of the Society may not only be expected to flow in 
firom residents in the northern coal districts^ but that the Society may 
look to be £Avoured with papers on points connected with mining engineer- 
ing generally^ as practised in other districts and under the varied drcum- 
stanoes of diflerent and distant localities. Upon such communications 
the utHi^ of this Society must greatly depend; and the exertions and 
oi^KirtunitieB of the various members must be looked to as the means of 
making it known generally that such is the intent and scope of the 
Institution. 
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Gbntlembn, 

At the close of the Beeond year of the Society's ex-* 
istenee^ the Finaiioe Committee have much pleasure in amiouncing that it 
18 established in proper rooms^ worthy of the importance of its objects, 
and conveniently sitoated for access to its members. 

We understand tiiat this has been chiefly owing to the liberality of 
iha Coal Trade Committee of Newcastle^ to whom we suppose due allu- 
sion wiU be made in the President's address, we therefore proceed to 
notice the financial position of the Society. 

The cash outlay during the tweke months just ended (as per Trea- 
surer's accounts), amounts to the sum of £220 98. 3d., and the income 
from various sources (inclusive of a balance of £161 lis. 6d. from last 
ye'ir}^ to the sum of £478 15s. leaving an amount in hand of £S6d 
58. 9d. 

The liabilities, consisting of the Secretaiy's salary and two small items 
{or advei-tizing, amount to the sum of £26 13s., whilst the assets, 
consisting of the balance in hand, uncollected subscriptions, papers unsold^ 
and a donation from W, B. Wrightson, Esq., are of the value of £433 
Is. 3d., leaving a balance available for the future expenses of the Society 
of £406 8s. 2d. 

The position of the Society is a good one, and will, we think, with care 
and economy, enable it fiilly to follow out the objects for which it was 
established, without urging its publications before the public, and thus 
lowering their value to too great an eztent> with the view of reab'zing 
funds. 

We. should, at the same time, recommend the sum of one hundred 
pounds to be laid out in the purchase of a good and well selected collec- 
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tion of scientific works relating to mining, and with this view would 
suggest that a propei* minute book be kept; in which the members might 
recommend to the Society the purchase of books^ from time to time, the 
final selection being left to the discretion of the Council of the Society. 

We would also suggest^ with the view of greater economy, the regular 
publication of the Society's papers upon fixed days in each month, and 
would also urge that these publications might be made the vehicle of 
commimication to the members all over the kingdom, of the times of 
their next meetings, as well as other information requisite in the progress 
of the Society. 

We are of opinion this would save a considerable amount in postage 
and circulars, in proof of which we would refer to the large amounts 
paid for these items in the Treasurer's accoimts of the past year. 

We would also urge upon the Council the making of the publications 
of the Society as profitable as possible, by permitting advertisements on 
the covers of the monthly papers. We are induced to this course by 
observing that other scientific societies adopt this plan, and we see no 
reason why the Mining Institution, which is more closely allied with 
commercial pursuits, should not follow their example. 

In furtherance of the objects of the Society, we would also recommend 
constant attendance either by the Secretary or some one else, on stated 
days, at the rooms of the Institute, so as members from distant parts 
may enjoy every fiicility of conmiunicating with the Council and mem- 
bers with whom they may wish whilst sojourning in the district. 

With these suggestions, and leaving to the Council and members the 
proper and efficient mode of carrying out the objects of the Society. 

We are, Gentlemen, 

Your obedient Servants, 

(Signed,) CHARLES CARR, 

WM. BARKUS, 

P. S. REID, 

E. F. BOYD, Treasurer. 
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01 Nicholson, R., Jesmond Villas, Newcastle. 

92 Potter, E., Cramlington Colliery, Newcastle. 

93 Potter, W. A., Cramlington Colliery, Newcastle. 

94 Palmer, A. S., Seaton Burn Colliery, Newcastle.*; 

95 Palmer, C. M., Quayside, Newcastle. 

96 Palmer, J. B. Jarrow, South Shields. 

97 Philipson, R. H., Cassop Colliery, Durham. 

98 Peace, W., Hague Cottage, Wigan, Lancashire. 

99 Robson, J., North Bailey, Durham. 

100 Robson, J. B., Byer's Green Colliery, Durham. 

101 Robson, M. B., Field House, Borough Road, Sunderland. 

102 Reed, R. G., Cowpen Colliery, Northumberland. 

103 Reid, P. S., Pelton Colliery, Chester-le-Stroet, Fence Hou.se.<. 

104 Rutherford, J., Shincliffe Colliery, Durham. 

105 Ramsay, J., Whickham, Gateshead. 

100 Southern, G., Kibblesworth Colliery, Gateshead. 

107 Southern, G. W., Springwell Colliery, Gateshead. 

108 Southern, J. M., Springwell Colliery, Gateshead. 
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109 Stobart, W., Roker, Sunderland. 

110 Stobart, H. S., Etherley, by Darlington. 

111 Simpson^ R.^ Rjton^ Gateshead. 

112 Spencer, W., jun., Woodifield Colliery, Crook, by Darlington. 

113 Storey, T., St. Helen's Auckland, Bishop Auckland. 

114 Stannier, F., Manor House, near Stoke-upon-Trent, StaflTordshire. 
116 Smith, J., Thomley Colliery, Durham. 

116 Smith, F., Bridgewater Canal Office, Manchester. 

117 Seymour, M., South Wingate, Ferry Hill. 

118 Stephenson, R., M.P., 24, George Street, Westminster. 

119 Sanderson, R, B., jun.. West Jesmond, Newcastle. 

120 Sopwith, T., Allenheads, Haydon Bridge. 

121 Stott, R., Ferry HiU. 

122 Stenson, W., Whitwick Colliery, Ashby-de-la-Zouch. 

123 Stenson, W., jun., Whitwick Colliery, Ashby-de-la-Zouch. 

124 Sinclair, E., Tredegar, Newport, Monmouthshire. 

125 Taylor, H., Earsdon, Northimiberland. 

126 Taylor, T. J., Earsdon, Northumberland. 

127 Taylor, J., Haswell Colliery, Durham. 

128 Telford, W., Cramlington, Newcastle. 

129 Todd, H. W., Mickley Colliery, Newcastle, 

130 Thomas, W., BogUt, Holywell, Flintshire. 

131 Thompson, T. C, Kirkhouse, Brampton, Cumberland. 

132 Wood, N., Hetton Hall, Fence Houses. 

133 Wood, C. L., Blackboy Colliery, Bishop Auckland. 

134 Wood, W., Trimdon, Trimdon Colliery, Hartlepool. 

135 Wales, J,, Hetton Colliery, Fence Houses. 

136 Watson, W., High Bridge, Newcastle. 

187 Wilson, J. B., Haydock Rope Works, near Warrington, Lancashire. 

138 Woodhouse, J. T., Overseal, Ashby-de-la-Zouch. 

139 Walker, T. jun.. High Street, Maryport. 

140 Watney, A., Gwendraeth Iron Works, Carmarthenshire. 

141 Witham, Rev, Thos., Lartington Hall, Barnard Castle. 
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1. — ^That the Members of this Society shall consist of Ordinary 
Members, Life Members, and Honorary Members. 

2. — ^That the Annual Subscription of each Ordinary Member shall 
be £2 2s. Od. payable in advance, and that the eame shall be considered 
as due and payable on the first Saturday of Aup^ust in each year. 

3. — ^That all Persons who shall at one time make a Donation of 
£20 or upwards, shall be Life Members. 

4. — Honorary Members shall be persons who shall have distin- 
guished themselves by their Literary or Scientific attainments, or made 
important communications to the Society. 

5. — ^That a General Meeting of the Society shall be held on the 
first Friday of every month, at two o'clock p.m., and the General Meeting 
in the month of August shall be the Annual Meeting, at wliich a report 
of the proceedings, and an abstract of the accounts of the previous year 
shall be presented by the Council. A Special Meeting of the Society 
may be called whenever the Council shall think fit, and also on a requisi- 
tion to the Council signed by ten or more Members. 

6. — No alteration shall be made in any of the Laws, Rules, or 
Begulations of the Society, except at the Annual General Meeting, or at 
a Special Meeting ; and the particulars of every alteration to be then 
proposed shall be announced at a previous General Meeting, and inserted 
in its minutes, and shall be exhibited in the Society's meeting-room, 
fourteen days previously to such General Annual or Special Meeting. 

7. — Every question which shall come before any Meeting of the 
Society, shall bo decided by the votes of the majority of the Ordinary 
and Life Members then present and voting. 

8. — Persons desirous of being admitted into the Society as Ordi- 
nary or Life Members, shall be proposed by three Ordinary or Life Mem- 
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bers, or both; at a General Meeting. The proposition shall be in writings 
and signed by the proposers^ and shall state the name and residence of 
the individual proposed^ whose election shall be ballotted for at the next 
following General Meeting, and duiing the interval, notice of the propo- 
sition shall be exhibited in the Society's room. Every person proposed 
as an Honorary Member must be recommended by at least five Members 
of the Society, and elected by ballot at the General Meeting next suc- 
ceeding. A majority of votes shall determine every election. 

9.— The Officers of the Society shall consist of a President^ four 
Vice-Presidents, and twelve Members who shall constitute a Council 
for the direction and management of the affairs of the Society; and of 
a Treasurer, and a Secretary ; all of whom shall be elected at the Annual 
Meeting, and shall be re-eligible. Lists containing the names of all the 
persons eligible having been sent by the Secretary to the respective 
Members, at least a month previously to the Annual Meeting; — ^the elec- 
tion shall take place by written lists, to be delivered by each voter in 
person to the Chairman, who shall appoint scrutmeers of the lists ; and 
the scrutiny shall commence on the conclusion of the other business of 
the meeting. At meetings of the Council, five shall be a quorum, and 
the record of the Council's proceedings shall be at all tunes open to the 
inspection of the members of the Society. 

10. — ^The Funds of the Society shall be deposited in the hands 
of the Ti'easurer, and shall be disbursed by him, accordmg to the direc- 
tion of the Council. 

11. — ^The Council shall have power to decide on the propriety of 
communicating to the Society, any papers which may be received, and 
they shall be at liberty when they think it desirable to do so, to direct 
that any paper read before the Society shall be printed. Intimation shall 
be given at the close of each General Meetmg of the subject of the 
])aper or papers to be read, and of the questions for discussion at the 
next meeting, and notice thereof shall be affixed in the Society's room 
ten days previously. The reading of papers shall not be delayed beyond 
8 o'clock, and if the election of members or other business should not be 
sooner dispatched, the President may adjourn such business until after 
the discussion of the subject for the day. 
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GENERAL MEETING, HELD IN THE LECTURE ROOM, NEWCASTLE-UPON- 
TYNE, NOVEMBER 8, 1853. 

Nicholas Wood, Esq., President of the IxVStitute, in the Chair. 



The minutes of the last General Meeting having been read by the 
Secretary, 

The President stated that the Committee which had been appointed 
to ascertain *^ where and on what terms a suitable room for the meetings 
of the Institute, with convenient offices adjoining, wliere the library of 
the Institute could be kept, and members have access to it at any time," 
could be procured, had met that morning and agreed upon a repoi-t, which 
would be read by the Secretary. The Committee had inspected Mr. 
Leadbitter's house, in Westgate Street, and thought it would be a 
suitable place for the purposes required, if it could be obtained at a 
moderate rent. They were also of opinion that it would be desirable, if 
possible, to secure the co-operation of the Coal Trade Committee, which 
might hold their meetings there also, diminisliing in some degree the 
expense to the Institute. There was, no doubt, great need of a suitable 
building for the Institute, for at present, although they had the use of 
the Lectm^ Room of the Litei'ary and Philosophical Society, for which 
they were indebted to the members of that Society, yet though a public 
Institute, they, it might be said, had not any location, nor had they any 
room to deposit papers or books, or any place to transact business. He 
suggested that the Committee should be empowered to treat with Dr. 
Charlton, who had the letting of the house he had referred to, and 



Bscertain from him the amonnt of rent^ and whether he would undertake 
to alter it and fit it up for the occupancy of the Institute. 

The Report having been read, the motion, recommended by the Presi- 
dent, was put and carried unanimously. 

The President exhibited a neatly-bound volimie of the Proceedings 
of the Institute during the past year, which was adopted as the form of 
publication of the Society's proceedings. 

The President then referred to the papers standing for discussion. 
Mr. Taylor's paper, read at the last meeting, had only been a few days 
out of the printers' hands, and therefore had not been circulated among 
the whole of the members. It would, consequently, be inconvenient to 
take the discussion upon it at this meeting, but they might come pre- 
pared to do so at the meeting of next month. The subject of the Steam 
Jet and Furnace Ventilation had, he thought, been exhausted, and the 
discussion upon them might, therefore, be considered at an end. His 
own paper on Safety Lamps, giving an account of the experiments he 
had made upon various Lamps, had not been printed yet ; Mr. Hall had 
read a paper on Safety Lamps, which had since been printed. As this 
subject was still under investigation, and they having been promised 
some further information upon it, he thought it woidd be better to defer 
the discussion at present. He next referred to the necessity of the 
members of the Institute giving timely notice of their intention to furnish 
papers to be read at the monthly meetings ; it was desirable that they 
should not have to wait until the monthly meeting before the Council 
knew what i)apers were to be produced ; and he I'eferred to the general 
rules on the subject. He was sorry they were that day disappointed of 
a paper by Mr. Mackworth, who had promised to prepare one bearing 
upon Boring for Coal in Belgium ; it had been sent to be read last month, 
but there being no meeting, Mr. Mackworth got it back again for revi- 
sion, and had not returned it ; they might, however, expect it at the next 
meeting. The same gentleman had laid before the Institute a paper con- 
taining an abstract from the Transactions of the Royal Academy of 
Belgium, relative to the proposal of that Goveniment to offer a prize of 
2,000 francs to the author of a practical, commodious, and safe method 
by which a person might be enabled to penetrate without delay to great 
distances, to abide there some time, inform himself as to the state of, and 
act freely in underground excavations, filled with dangerous gases, and 
especially in explosions of fire-damp. The Royal Academy had appointed 
a Committee to dmw up a report upon the subject, and that report was 
presented to the Minister of Public Works. The document had been 



translated, and the Secretary would read it. The Academy, he might 
state, had offered their gold medal in addition to the above prize. Com- 
mnnications would be received from any country, but the term of compe- 
tition was fixed for December 31st, 1853, beyond which day no essays 
would be received. 
The Secbetart then read the following docimient : — 



ROYAL ACADEMY OF BELGIUM. 

(Extract from Vol -Z7X, No. 6, of the Bulletins.) 



The Minister of Public Works having consulted the Members of the 
Academy upon the utility oi appointing a Special Commission to im- 
prove the means of Safety on account of Accidents vitiating the Air in 
the Workings, the members appointed Messrs. De Vaux, Stas, and De 
Stemptinne, to prepare a Report on this subject for him. 

M. De Vaux, in the name of the Commissioners, read the Report as 
follows : — 

Your Commissioners have studied, with much interest, the question 
raised by the Minister of Public Works, in the despatch of 17th April 
last, No. 2271. 

You cannot fail to sympathise with this proposition of the Minister, 
which is so benevolent and philanthrophic ; the effect produced by it will 
be to aid the working classes, to stimulate the genius of invention, and 
to increase the means of safety. 

The accident which happened on Ctli March last, in the coal district of 
Langterm Ferrand, at Elonges, has aroused attention to this subject, and 
has created a deep interest in the management of mines. On that occa- 
sion, the utter inabihty of a number of workmen to reach the victims of 
this catastrophe was painfiilly exhibited. The heavy falls in the principal 
rolleyway certainly opposed an insurmountable obstacle to the speedy 
restoration of the circulation of air in this way ; but, in all probability it 
was beyond these falls, where the miners would be found, and it was the 
universal opinion, that the main return air course remained open, and in 
good condition, throughout its whole extent, about GOO metres* from the 
entrance to the face of the workings. Now, this gallery, through which 
one would gladly have proceeded towards the face of the workings, were 

* ▲ metre is 40 inches. 



it only to relieve the anxiety felt for the fate of 63 fellow-men, this 
gallery, being filled with deleterious gas, was inaccessible, and no one could 
have proceeded a few metres along it, without being seized with asphyxia. 
A few days after, on tlie 12th March, the coal district Maritage, at Seraing, 
in the Province of Liege, became in its turn the scene of a catastrophe, 
whereby seven workmen lost their lives, under circumstances still more 
deplorable than those at Langterm Ferrand, inasmuch as it was impos- 
sible to penetrate quickly into the excavations filled with deleterious 
gasses. The water of some old mines burst into tlie workings of the coal 
mine of Maritage ; the quantity, according to all appearance, was not so 
great as to carry away the workmen with the current, but independent of 
the dangerous gas which came into the mine with the water, the level of 
the water rose so high as to stop the circulation of the air, and from that 
moment, all who had attempted to escape by running and raising them- 
selves above the level of the water, became in imminent danger of asphyxia. 
Now, in tliis case, the workmen were neither exposed to fire, nor yet to 
the terrible conmiotion which usually accompanies an explosion of fire- 
damp, and there were scarcely 100 metres to travei-se in the air-course 
before they would have been rescued. 

If we confine ourselves to these occurences it is not because other ex- 
amples are wanting ; cases of asphyxia are unhappily only too frequent 
in mines, especially after fire or bui'sts of water. But we would remark, 
that it is not in mines only that the lives of workmen are afiected by de- 
leterious emanations ; the same danger frequently occurs in underground 
excavations of little dei)th, which are daily used in our buildings ; in 
certain wells, common sewers, shallow ditches, cisterns, (fee, and it will be 
easily seen, that the question proi)osed should embrace all these different 
cases. On the other hand, various methods have been proposed, or tried, 
to prevent these casualties, and competitors ought to make themselves 
well acquainted with all that has been done or pubHshed on tliis subject- 
ventilators, respiratory apparatus, air pumps, the apparatus of Paulin for 
conflagrations, &c. 

It would be, perhaps, usefid to them, if we were to give publicity to 
tlie different addresses, which could be procured from the oflice of Home 
Affairs u})on analogous subjects, and among others, to a report, addressed 
to the Home Minister, July 14th, 1848, by a Special Committee com- 
posed of the Inspector Genei-al of Health, De Hemptime, Member of 
the Academy, and De Vaux, Inspector General of Mines. 

The Comi)etitors should acquire immediately all the knowledge which 
will spring up from the appeal made to inventors, the managers of mines 



ebould do their utmost to render practical the use of respiratory apparatus 
and to obtain mechanical ventilators which can be easily transported to 
where required^ and the working of which, combined with the use of 
large pipes or tubes, may speedily purify the air in an excavation, the 
atmosphere of which is vitiated. 

With regard to the terms in which the question is put by the Minister 
of Public Works, your Committee have nothing to alter, viz. :^ 

" That a prize will be given to reward the author of a practical pro- 
ceeding of a method, commodious and safe, which will permit a man to 
penetrate without delay to great distances, to abide there some time, to 
obtain a knowledge of the circumstances, and act freely in underground 
excavations filled with dangerous gases." 

We consider that we should insist on one point, viz., that the indivi- 
duals appointed to judge of the merits of the plans proposed, should know 
enough to be on their guard against the abuse of theoretical consider- 
ations 'y that is to say, that the prize ought only to be given when the 
essays, following and concluding, have clearly proved the infallibility, 
and also the facility of employing the plan proposed in the different cases 
which may be met with. 

We conclude by remarking that, considering the difficulty of the ques- 
tion, and the time that the essays must require, the term for this compe- 
tition may be fixed for December dlst, 1853. 

The Report has been received and adopted ; it shall be conmiunicated 
to the Minister of Public Works, informing him, at the same time, that 
the Academy will add its golden medal to the prize of 2,000 francs 
already offered by the Royal Mandate. 

No contributions will be received afler December dlst, 1853. 



The President said — It very often happened when explosions took 
place, that the parties entering the workings could get to within a short 
distance of where the men were, but were unable to reach them ; so that 
if anything could be contrived which would enable a pereon to push on 
through the foul air, it would be extremely desirable. No object was 
perhaps of more importance in mining than the recovery of the men who 
happened to be in a mine when explosion occurred. He believed three- 
fourths of the lives were lost in this way, not from the explosion itself 
but from the deleterious air afterwards — conunonly called the after-damp. 
[Mr. Easton — Nine-tenths.] A very large proportion indeed were lost 
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in that maimer. He did not think this subject had been as much 
attended to as it deserved : but he trusted more attention would be paid 
to it in future. 

Mr. Easton remarked that one full inspiration of carbonic acid gas 
was sufficient at all times to produce asphyxia. 

Mr. BoTD said he was just going to make the same remark. In one 
case he had made application to a medical man^ and his answer was : 
'* where a man is once prostrated with it, all the power on earth would 
be of no avail." 

Mr. Barkus said there must be some mistake as to the properties of 
the gas they had to deal with, after an explosion. That part of the mine 
where an explosion occurs, will be filled with about 9-lQths of atmos- 
pheric air, and 1-lOth of carburetted hydrogen. The former 

composed of 11 parts nitrogen. 
23 „ oxygen. 

100 

And the latter of equal parts of carbonic acid gas and hydrogen, 
or 69*3 of nitrogen. 
20*7 of oxygen. 
5 of carbonic acid. 
5 of hydrogen. 

100 

After an explosion, the oxygen and hydrogen unite and form water, 
leaving the nitrogen and carbonic acid (which is usually termed after- 
damp), to be removed mechanically by the current of pure atmospheric 
air when directed into the mine. Having been induced to descend 
Springwell Pit, on the Gth of December, 1837, after an explosion, in 
order to assist in getting to the men lost on that occasion, accompanied 
by Messrs. Southern, Sinclair, and my son, we proceeded beyond where 
the air had been confined to (in consequence of the lamps burning so 
bright and clear), in the direction of that part of the mine where the 
people had been working; however, aft«r proceeding a short distance, 
the first-named two gentlemen complained of unpleasant sensations, and 
almost immediately became powerless, inasmuch, tliat they had to be 
carried out into the air-course ; during this time, the lamps continued to 
bum the same as when in a pure atmosphere, without showing the usual 
symptoms of the presence of carbonic acid gas. A peculiar atmosphere 
must have been formed here to support flame, but destructive to animal life. 



Mr. Sinclair said they had known instances where persons had been 
got out alive after breathing the deleterious air of the mine, after an ex- 
plosion, and completely recovered. 

Mr. BoYi>— That depends upon the state of the air at the time. 

Mr. Sinclair — Yes ; but it is clear they lived some time in the im- 
pure atmosphere, and that shewed the importance of the Belgian inquiry 
as to the possibility of introducing some method of speedily relieving 
them. 

Mr. BoYi>— There was no doubt a great many lives were destroyed by 
the after-damp. This was the case some time ago in a collieiy with 
which he was connected. One man was saved in a district further in 
than where the great majority of the bodies were found. He was him- 
self instrumental; under God's mercy, of saving that man, but it was 
only by pushing over all the dead bodies, to the sixth bord, where the 
man was lying. He had not imbibed so much of the carbonic acid gas 
as the others, and he was still breathing, though insensible. He was 
brought out, and got well, but was about twelve weeks before he com- 
pletely recovered. 

The President said he thought it would be wrong to allow the im- 
pression to go abroad that life was destroyed in an instant ; it was only 
after a man had breathed the deleterious atmosphere for some time that 
life became extinct. ITiey had known men who must have been 
some time in the deleterious gas, got out and restored. There was always 
some portion of atmospheric air left after the explosion ; it was seldom or 
never entirely destroyed, and the parties under such circumstances ob- 
tained a little respirable air which had been left after the explosion. 
They had known persons to all appearance dead brought round by judi- 
cious treatment : and he did not, therefore, think they ought for one mo- 
ment to sanction the conclusion, that because a person was immersed in 
air which apparently was incapable of sustaining animal life, that no 
means should be employed to reach him, or that life was destroyed imme- 
diately ; there was sufficient time, if a suitable invention were at hand 
to enable a person to penetrate the deleterious atmosphere with safety, to 
succeed in reaching the men, and probably saving many hves. 

Mr. Easton — ^'ITiere are two deleterious gases produced in the mine, 
carbonic acid gas and nitrogen. 

The Prf^sident — It is what remains after an explosion that destroys 
life, what is called choke-damp. 

Mr. Easton — ^The eflFect of both gases is the same ; both produce 
asphyxia. 
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The President — ^Whatever the efiect may be^ it is well known that 
the men live some time in the vitiated atmosphere. They are seldom 
struck down at once^ but the effect upon them gradually increases^ and it 
goes off again on their coming into the pure air at the bottom of the 
shaft. 

Mr. Easton — ^There is a partial decomposition of the air produced by 
the explosion; the oxygen becomes consumed^ and what is left is in- 
capable of sustaining animal life. What is required is some means oi 
restoring the atmosphere quickly to its former state, or providing against 
the effect of it while immersed in it. 

Mr. LoNGKTBaE sugg-ested the use of a helmet similar to those used 
by divers imder water, who remained immersed for considerable periods 
without feeling the least degree of inconvenience. He thought such an 
apparatus might be adapted so as to be applicable in coal mines, when it 
became necessary to penetrate a deleterious atmosphere. 

Mr. Dunn said tlie principle had been carried out in the diving bell, 
and Mr. Hutchinson in his evidence before the Parliamentary Committee 
of 1849, had suggested its application in mines. 

Mr. Greenwell — ^The effects produced by carbonic acid gas and 
nitrogen are quite different. The effect of nitrogen is like that of drown- 
ing; carbonic acid gas acts in the way of direct poison, but the other 
merely acts by deprivation of oxygen. If a person may be recovered 
from death by drowTiing, so may he be restored from the effect of nitro- 
gen, provided it has not gone too far. 

The President — As was remarked by one gentleman, the whole of 
the air in the mine was destroyed by the explosion ; there was still re- 
maining a portion, more or less, of atmospheric air mixed with the gases ; 
and though the air in that state might not be capable of sustaining 
amimal life for any long period of time, it might do so till relief was 
obtained. He thought it quite practicable that contrivances might be 
struck out which would enable a person to enter the impure atmosphere 
of a mine with safety after an explosion. 

Mr. Barkus, taking up the elastic tube of the gas pipe which lay upon 
the table, applied the end of it to his mouth, and said he thought some 
handy apparatus of that kind, which a man could seize upon and run along 
the bords with, applying it to his mouth when necessaiy, might be 
easily contrived, the man carrying one end and the other being attached 
to an aii'-pump. 

The President said, he thought a man might carr}- with him a supply 
of extremely condensed oxygen, to be made available when necessary. 
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Ha considered it desirable that the attention of the public generally 
should be called to the Bubject, which was of a medical as weU as of a 
mechanical nature, and for that purpose he suggested that the proceed- 
ings of this meeting in reference thereto should be published in the local 
newspapers, to draw the attention of the scientific gentlemen of the dis- 
trict to the subject. 

Mr. Easton, with reference to the remarks of Mr. Greenwell, said, 
that carbonic acid gas when inhaled by a person, produced spasm of the 
epiglotis and prevented inspiration. Nitrogen did not do so, but it acted 
upon the lungs. Both, however, produced asphyxia. Nitrogen did not 
destroy life immediately, but gradually ; the other, carbonic acid gas, 
almost instantaneously. 

Mr. Grebnwell — I differ with you. 

Mr. BoTD — In the case to which he had alluded, several of the men 
were found not quite dead ; they were not absolutely dead, though they 
were so to all appearance; but they all died on being carried out into 
the air, except the man who was found furthest in, and who only 
recovered after twelve weeks. 

Mr. Easton — ^The men all knew the effect of the deleterious gases, 
and the practice of the old men in the colliery trade was a very sensible 
one ; although they acted without knowing the reason why. The first 
operation was to place the man's head in a hole in the ground, firom 
which a sod or turf had been cut. If he was to breathe the pure atmos- 
phere at once, in the weak state the lungs are in after being some time 
in the deleterious atmosphere of the mine, it would probably destroy life 
instead of saving it. The air in passing through the soil became some- 
what changed, so that it was less injurious under the circumstances. 

After some further conversation, it was arranged that Mr. Sinclair 
should receive any essays on the subject of the Belgian inquiry firom the 
members of this Institute and gentlemen of the district who might be 
disposed to investigate the matter, and forward them to the Belgian 
(Government Gonmiissioners. 

Mr. T. Y. Hall submitted several beautiful drawings of his Improved 
Safety Lamp, which were inspected by the President and the members 
present. 

The meeting then adjourned. 
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NORTH OF ENGLAND INSTITUTE 



or 



MINING ENGINEERS. 



GENERAL MEETING, HELD IN THE LECTURE ROOM OP THE LITERARY 
AND PHILOSOPHICAL SOCIETY, NEWCASTLE-UPON- 
TYNE, DECEMBER 1, 1853, 

Nicholas Wood, Esq., President of the Institute, in the Chair 



The minutes of the last General Meeting having been read by the 
Secretary, 

The President stated that since the last meeting the Committee ap- 
pointed to ascertain '' where and on what terms a suitable room for the 
meetings of the Institute, with convenient offices adjoining, where the li- 
brary of the Institute could be kept, and members have access to it at any 
time," could be procured, had had a meeting with Dr. Charlton and 
Mr. Leadbitter, and had drawn up a report upon the subject which the 
Secretary would read. 

The report was then read by the Secretary. 

A plan of the building was also exhibited, and the proposed alterations, in 
order to adapt it for the use of the Institute were explained by the Presi- 
dent, after which it was unanimously resolved, that the Committee do 
confer with the Committee of the Coal Trade in order to ascertain whether 
they would join the Institute in the occupancy of the building. 

The President said, the regular course of proceeding would be to take 
the discussion upon Mr. Taylor's paper, on " the Existence of the Fire 
Damp of Coal Mines, in a state of high tension in sitii," and on " Safety 
Lamps," on which subject a paper by Mr. HaU, was read, at a previous 
meeting. He was happy to say that they had three papers to read that day, 
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but still he thoughtit best to follow the rules of the Society ; and first to take 
the discussion upon papei*s which had been read at previous meetings. 
They would not, therefore, take any discussion upon the papers that would 
be i*ead that day, but any explanation might be given upon any point 
which required explanation. As the discussion upon Mr. Taylor's paper 
came first before the meeting, he should now be happy to hear any re- 
marks from any gentleman upon the subject. He had been told that Mr. 
Easton had something connected with it to state to the meeting, and he 
should be happy to hear him. 

Mr. Easton said he merely had to observe that about a week ago there 
was an emiption of gas in Hebbum Kt, and as Mr. Taylor's paper was 
very much in point, he had simply taken notes of the facts, and reported 
them to that gentleman, with a pencil sketch of the part where the emip- 
tion occurred. It was a matter of very little consequence, he considered, 
but the circumstances connected with it were rather unusual. 

The President — ^Perhaps you could fevour us with the sketch, and a 
brief description of it, which we might embody in the proceedings of the 
Institute. 

Mr. Easton said the drifts were three in number, and two of them 
had reached the dyke, and proned the fissure of it. The third one was 
going under the top coal, and had reached within about two feet of 
the Dyke ; an eruption of gas came through the top coal, and the most 
remarkable feature connected with it, was the circularity of the hole, 
ghewing a very singular operation of the gas. The hole was as perfect 
a circle as could be ; it was inmost 2 J feet in diameter, and 3 feet in 
depth. The gas accumulated for a few minutes, but the men were not 
fiightened by it, they were working with lamps, and scarcely noticed 
the place foul. This was the first instance he had met with of a blower 
producing a circular aperture by the force of its evolution. The coal was 
not ragged, but it appeared just as if the hole had been bored. 

The President — ^Was there any partings around it? 

Mr. Easton — No ! It was a hole right into the fissure of the dyke. 
I have not in my experience met with anything like it. 

The President — Then we are to understand there was about two feet 
of coal forced out of the solid mass. 

Mr. Easton — Yes ; out of the top ooal, which was about 2 feet 8 
inches thick, and within two feet of the dyke. The gas blew the coal out 
in a circular form. 

Mr. Hall — There was no doubt Mr. Taylor's paper was a very able 
one, and one very much wanted by the Society. 



Mr. Taylor (to Mr. Hall,)— Have you any instance to give I 

Mr. Reid-^I have a queston to put to Mr. Taylor, as regards the 
length of time Percy Main Pit was filled with water ? No period of 
time is mentioned in his paper. 

Mr. Taylor— I would give you the information to-day, but I find I 
cannot without referring to the original papers. I believe it was from 
November to about February or March.* 

Mr. Reid — ^I think that has a very important bearing upon the sub- 
jecty inasmuch as the mine being filled with water to a caiain height, as 
soon as the water began to be lowered, a certain quantity of gas 
came off. The mine was long filled with water, and it would appear that 
there was an immense quantity of gas; that the mine was making that 
gas, and that at a certain regular ratio; so that it was not a sudden 
burst, but a regular feed from all parts of the coaL 

Mr. Tajlor — ^No doubt that was the fact 

Mr. Reid — ^Therefore the time in which such quantity of gas was 
coming off was very important The subject of Mr. Taylor's pa,\)Gr is 
an important one. We have all at times seen gas, but are ignorant of 
its origin. One step is taken by this paper to ascertain in what direc- 
tion the gas comes from, whether by spontaneous combustion in the 
mine, or whether it accumulated by the internal heat of the earth, or by 
some other means. No doubt one element in the issue of gas firom 
dykes where there was a feeder of water, was the water itself. A very 
small quantity of water may dam an immense quantify of gas back. Mr. 
Greenwell has suggested to me to ask Mr. Taylor whether, in his opi- 
nion, if the mine had been longer in an abandoned state, there would 
have been a much larger- emission of gas ? 

Mr. Taylor — I think under the particular circumst^ces of that mine, 
as explained in the paper, the probabiUty is, that the gas was escaping by 
some extraneous means or other. There was some " broken," and means of 
escape might be provided in that way. Without entering into the ques- 
tion at large, he believed the gas did continually issue from the coal, and 
the reason why it did not assume a higher tension was, that it esc{4)ed 
at four-and-a-half atmospheres. As Mr. Dunn suggested, and also ex- 
{dained in his paper, part of the discharge would take place through the 



* On tlie 10th March, the water reached the eai\fined air space of the mine, the air 
and g^aseous products haviogf been previously drawn off by the pipe apparatus luid 
down for that purpose. On the 14th June, the Benaham Pit was filled with water up 
to the hiffh seam. On die 15th November, the water begun to be lifted out. On the 
7th of the folIowinfT March, the water-blast took place. 
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water itself^ so that they could not Ascertain from that particular experi- 
ment the tension capable of being assumed by the ga^ or how long it 
would be before the gas and water were in equilibrium. Gas would also 
be absorbed by the water, and that would keep down its tension. He 
had no doubt the gas was issuing the whole time. 

Mr. Reid — It was very important to have the area of coal, and. the 
time during which the gas was accumulating. 

Mr. Taylor — ^With regard to the maximum tension, the highest 
tension he had heard or read of was a case related in SUlimavHB Jav/nuiU 
where a column 400 feet in height was displaced by carburetted hydro- 
gen gas. That amounted to twelve atmospheres. In the other case, it 
was only 4} atmospheres, which was the highest he knew of it assuming 
in a mine. There was no doubt the gas issued all along, and as soon as 
the tension of the gas balanced the column of water in the shaft, it es- 
caped. 

The President — ^The elasticity of the gas would overcome the pres- 
sure of water, and so create the water blast ; but that does not show what 
was the tension of the gas in titii ; it was no doubt very much higher. 

Mr. Taylor — ^We have a right to assume that the gas issued all the 
time. It might have issued to the extent of 10 or 12 atmospheres. 

The President — ^That is if there had been a suflScient height of water. 

Mr. Taylor — ^When we had an opportunity of measuring it, it was at 
four-and-a-half atmospheres. That is noticed in the paper, and so far is 
an "answer to Mr. Reid's question. 

Mr. Reid— In that case I think we cannot doubt that gas does issue at 
an immense pressure, without reference to dykes. 

Mr. Taylor — It becomes a modification of the same thing. The gas 
exists in sit'A in a high state of tension, and escapes through the capilliary 
pores of the coal gradually. Sometimes, however, it comes off with great 
force, as in the case mentioned by Mr. Easton just now. 

Mr. Dunn — Is the water-blast ever known to take place until the wa- 
ter column has begun to be lowered by pumping, or does it take place by 
a gradual accumulation of gas ? 

The President — In this case it did accumulate. 

Mr. Dunn — But suppose the water had not been lowered, and the gas 
had been allowed gradually to increase, would the water-blast have taken 
place 7 Can any gentleman give us an instance 7 

Mr. Hall — ^Yes, I can do so. At the Townley pit, about 30 years 
ago, which is from 60 to 70 fathoms in depth, a drift had to be driven 
for air-way in a fiery seam, to another smaller pit, or staple. After the 
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drift was holed through from the pit to the staple^ the gas issued out 
of the coal so strongs that it accumulated in the drift ; and, the engine 
having to stand, the water coming down both the shaft and the staples 
got sereral £&thoms above the level of the drift in each. The water in 
the shaft being heavier than that in the staple, the gas getting stronger 
and stranger in the drift;, lifted the water in the staple, up to the top, a 
distance of about twenty fathoms, where I, Thomas Robson, overman, 
and several others wejre sitting. The continuation of the staple being 
not directly above at the point where we were sitting, the body of water 
spread in all directions, forced us away from the place where we were 
sitting; and then, being no other outlet by the staple, the water returned 
into it. The water in the shaft, on the gas escapmg, rushed into the 
drift and filled it, meeting that from the staple, and leaving a portion 
of the water still in the shaft and the staple, above the mouth of the 
drift at each side. The gas still continued accumulating in the drift, and 
when it became strong enough, again lifted the water, until the engine 
drew it oflF below the drift. Mr. Hall illustrated his observations, by 
means of a diagram, of which the following is a copy : — 



Water 




• Wh*re w« were sittinf. 



ceti^* 



The President — ^That would be a case of the gas having lifted a 
. column of water twenty fathoms in height. 

Mr. Taylor — Still it does not shew the maximum tension of the gas. 
We do not know what the maximum tension is. I may refer you to a 
passage in my jmper, put in with reference to that subject. "A question 
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arises as to why the elasticity of the ponfined gas was between four and 
five atmospheres, and not more or UmJ I f^prehend that this tension is 
in the particular case, to be regardiNl as a minimum; for in so large a 
mine BpscOy where some pillars had 9iso been remored, means of esci^ 
might be created for the gas, which did not exist previously to the open- 
ing of the mine. It is not improbtble even that a portion of it penetrated 
the interposed water barrier, because aeriform bodies easily find their way 
by absmpticm into that fluid, aipecially under pressure. These circum- 
stances, rather than a want of sufficient tension in the gas, may assist, 
in the present state of infonoation at least, to explain why a water-blast 
did not take place when diere was a consideraUy greater depth of 
water in the shaft, than that under which the emotion actually occurred. 

Mr. Jas. LoNQRiDGE-wIt appears to me as if the gas had been cooled 
from the ooal or come off suddenly, because in the first instance it would 
be compressed in the workings of the mine, and it would not be until the 
water was lowered to a certain point equivalent to the tension of the 
compressed gas, that the gas would reach the bottom of the shaft Now, 
if their had not been a sudden evolution of gas from the coal, it ought to 
have passed off gradually, but, as I understand, it came off suddenly in a 
large quantity and with great violence. I do not think it would have 
done that unless there had been a great and sudden discharge or evolution 
from the coal. It would have remained compressed in the workings, and 
as it was gradually cooled, would have escaped gradually by the shaft 
and without explosive violence. I cannot reconcile the facts as set forth 
in the paper with the a^umption that there was no extraordinary dis- 
charge from the coal 

The President — ^The fact was, the elasticity of the gas was over- 
loaded. Suppose the water pressure in the first instance was greater than 
the pressure of the gas, if that extra pressure were removed, then the 
pressure of the gas would put the water in motion ; a much stronger 
power would be i*equired to put it in motion when at rest ; tlien, when 
once it got into motion, it would come off in a water-blast. They knew 
that water-blasts did take place where thei'e was no discharge of gas 
whatever. If you have pent up in a close place a quantity of atmos- 
pheric air, and you remove the pressure from the air, you will find that 
*n some way or other, you will have what may be termed a water-blast, 
although there is no increase of gas at aU. Valuable as this paper is, I 
^hink it by no means proves what the tension of gas is in sitil, [Mr. 
Taylor — Clearly not.] I think it fiu* beyond four-and-a-half atmos- 
pheres. I think if they had not commenced pumping, the elasticity of 
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the gas would have lifted the whole of the water. [Hr. Taylor — Pro- 
vided it did not escape by iOttie other channel.] The ehistic force of the 
gas, as Mr. Easton had ihfWn, was &r beyond four-and-a-half atmos- 
liheres; that pressure would liot have thrown off 2J tons of coal. 

Mr. EASTOH-^We did not ascertain the weight of the coal thrown off. 
It was broken into fragments and scattered about. I recoUect a case 
where the gas came off set tral feet below the water, which ebbed and 
flowed as regular as the vibrations of apendulum, and when the gas came 
off* the water fell. 

The Prbsidbkt — ^This papttr does not shew the utmost tension of which 
gas is capable, and I am sui^ the Society would be indebted to any gen- 
tleman who has any experience of facts relating to the subject for the 
information. It would also bi. very desirable if members would com- 
municate such facts to the Sodcly when they do occur. 

Mr. Grbbnwell — ^There his been a fiaot stated to-day which shews 
that gas does exist in a state of rery high tension. 

Mr. LoNQRiDOfi — I believe that the gas exists either in a solid or 
liquid form. 

Mr. Taylor — I quite agree with you that it may exist in that state; 
but I was anxious not to mix Up theory with the consideration of the 
question. 

The Prbsidbnt — You think it may exist in a solid or liquid state ? 

Mr. Taylor— Yes. 

Mr. Reid— I believe Professor Fkuraday tried with a pressure of fifty 
atmospheres to solidify carburetted hydrogen, and failed. 

Mr. Easton — ^Professor Faraday liquified bicarburet of hydrogen 
gas, with a pressure of 89 atmospheres^ under a temperature of vdnus 77 
degrees. He could solidify carbonic Mid gas, but he could only liquify 
biearburetted hydrogen. 

Mr. Reid — Mr. Taylor advocates the Safety Lamp to a greater extent 
than he does ventilation. Now, I think there is an impression out of 
doors that unless we can ventilate in some better form than at present, we 
should use the Safety Lamp altogether. 

Mr. Taylor — I have stated in the memoir with regard to ventilation — 
** That no portion of this memoir is intended to disparage improvements 
in mine ventilation. On the contrary, the most efficient practical deve- 
lopment of a ventilating system is held to be necessary, not only in fiery 
.mines, but in those yielding incombustible gases, perhaps equally waste- 
ful of human life. One of the results of the line of argument in this paper 
is to shew that a superior ventilation is required to dilute and remove the 
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ordinary issues of fire-damp; but what is abo contended for is, that we 
must not attempt to carry ventilation beyond its legitimate object^ the 
real question being, whether we are justified in encountering an enemy of 
so powerful, and yet so insidious a nature, as the one we havejdescribed, 
without some protection beyond that of a good yentSation." No doubt 
ventilation was desirable, but where gas existed in sitA, not with a pres- 
sure or tension of four atmospheres only, but, as he believed, with a ten- 
sion of twenty atmospheres, or more, it is absolutely necessary to use the 
Safety Lamp. 

Mr. Reid— I have had an instance in which the gas came off with 
such a pressure, that the Safety Lamp was almost valueless. 

Mr. Taylor — ^You mean near the poiutt of issue. But that is not the 
question. The gas travels until it becon^es mixed with the atmospheric air 
comes in contact with the light, and an explosion is thd consequence. 

Mr. Dunn — ^That establishes the utility of Lamps. What would you 
do with naked lights in such a case, when the gas has reached the ex- 
plosive point ? 

Mr. Reid — ^We were obliged to use naked lights in the case alluded to. 

Mr. Taylor — In consequence of the quantity of fire-damp ? 

Mr. Reid— No ; under circumstances which shall be hereafter commu- 
nicated to the Institute. 

The President— There is no doubt Mr. Taylor has protected himself 
quite strong enough with reference to ventilation, because he certainly 
does say, '^ depend upon ventilation in cases where ventilation is useful, and 
where it is complete." But there is one expression which rather tends 
to lead to the conclusion which Mr. Reid mentions — '^ What is contended 
for is, that we must not attempt to carry ventilation beyond its legitimate 
object." I suppose what Mr. Taylor meant by these words was, that we 
should not rely upon ventilation in such cases, but resort to something 
more than ventilation. There is no point of ventilation where we ought 
to stop. [Mr. Taylor — Not at all.] The greater the ventilation the 
better. [Mr. Taylor — By all means.] But, that we should not entirely 
rely upon ventilation, but also rely upon the Safety Lamp. I am glad 
Mr. Taylor has been called upon by Mr. Reid to give this explanation. 

Mr. Taylor — ^The whole paper tends to that conclusion. 

Mr. Dunn— It amounts to this. Suppose a set of fiery workings, 
and an abundant supply of air going through the workings^ the 
question arises, is it the best practice to work with naked lights and a 
good ventilation, or is it better to work with Safety Lamps, with or with- 
out blasting — I mean in the face of workings which require to bebratticed 
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to keep them safe, but where there is abundant ventilation going on. 
Some persons perhaps are working with Lamps, some with naked lights, 
where should the line be drawn, under the expectation that some of those 
I^aoes would discharge suddenly gas, which Mr. Taylor says exists there 
in a high state of tension. 

Mr. Taylor — No doubt there would be difficulties, as Mr. Dunn states, 
in drawing the line. There is difficulty also in saying what collieries 
yield gas of great tension, and what yield it in the more common or 
liberated form. There is the same difficulty in establishing the line in 
both cases. But, sometimes the line is established already. At Has- 
well Colliery, for instance, that is a case where 85,000 cubic feet of 
atmosphere was rendered inflammable in a few minutes. 

Mr. Dunn — But I think in certain parts of it the boards are worked 
with candles. 

Mr. Taylor — In that case, the ventilation was at the rate of 4} feet 
per second. 

Mr. Dunn— How many cubic feet per minute ? 

Mr. Taylor— About 9 or 10,000. 

Mr. Dunn — Now, with a greater amount of ventilation — and this is 
a matter in which I feel greatly interested, on account of my official 
position — with a greater quantity of air going through the workings, 
and a number of men are employed, is it a proper practice to work with 
candles or lamps, and ought blasting with powder to be permitted or not ? 

Mr. Hall — We ought to have that from the Inspector himself. 

The President — I was just going to say so. 

Mr. Taylor — Will the Inspector inform us what is a good current of 
air? 

Mr. Dunn — About 10 or 12,000 cubic feet per minute. 

The President — I think the subject a very important one, and de- 
serves a separate discussion. 

Mr. Taylor — I have been accumulating more fistcts upon the subject, 
and I shall be happy to tak^ an early opportunity of bringing the subject 
again before the Society. ' I think it will be better to defer the final dis- 
cussion till that time. 

The President — ^Then I think we may dose this discussion now, and 
prooee4 with the reading of Mr. Hall's paper. 

The following papers were then read : — 
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IMPROVEMENTS IN COLLIERY WORKINGS, 

Ain> oBSEHVATioirs on 

SAFETY LAMPS. 



This Society, Dumbering amongst its members many of the most expe- 
rienced and able mining engineers in the United Kingdom, comprises also 
a great number of persons who are engaged in the inunediate direction of 
large collieries, and however important the questions of lighting and 
ventilation undoubtedly are, it is not the less so (o illustrate the econo- 
mical system upon which collieries are worked. 

A correct understanding of this is essential to the future development 
and prosperity of that great branch of national industry, the Goal Trade. 
With this object in view, I beg to offer the following remarks, premising 
that I do so on general principles, and with a view to illustrate what I 
conceive to be correct rules, and without any invidious feeling to- 
wards individuals or parties. The interests of humanity, and justice 
towards the labouring colliery population, demand that every precaution 
against danger to life or limb, shall be taken which art can suggest and 
money command ; and it is an honourable ti*ait in the character of the 
coal owners in the North of England, that they have ever exerted them- 
belves to attain this object; but besides providing what is due to the 
saiety of their workmen, their own advantage, intimately involving that 
of the public, ought also to be fairly considered. 

I will first refer in general terms to what I have effected in reducing 
the working charges of collieries, since my connection with the Coal 
Trade began, about 26 years ago. These are noticed in the pamphlet I 
have recently published, on the Safety Lamp; the extensive changes 
and reforms which have been carried into effect since that period have 
far exceeded those introduced in the other coal disti-icts of the United 
Kingdom ; they have been successful as well as extensive, and the ex- 
penditure of capital proves to have been as judicious and profitable as it 
was liberal. 

These improvements resolve themselves into two branches, the saving 
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of worioDg charges, and the remuneration for capital inrestedf and tho* 
means by which they have been effected were as follows : — 

Firsty the abolition of the nae of corves and the substitution of tubs 
with carriages attached thereto, having wh^s suitable for edge under- 
ground rails instead of the old system of trams and tram plates. 

This had been attempted by the late Hr. Thos. Easton, at Hebbum 
Gelliery, about the year 1827 ; but, in consequence of the difficulties of 
oouTeying loose corves upon trams, and the objectioiis of the boys em- 
ployed as putters to continue their employment, he was compelled to fall 
back upon the former arrangement, and which continued up to the time 
when I introduced the new plan at South Hetton, Townley Main, and 
Whitefield Collieries It was then also taken up at Hebburn by Mr. Jas. 
Easton, son of the late Mr. Thomas Easton, who then again introduced 
it into that and every other colliery of which he has the charge ; and, in 
fact, it has now become universal throughout the trade in this and many 
other countries. 

This improvement led to others. The one next in importance to the 
adoption of tubs was the construction of shafts, in pit<(, with perpendicu- 
lar guides, so as to admit of the raising and lowering of cages attached to 
the ropes with great rapidity, and without any undulation in the shaft. 

The former mode of slinging corves, with workmen and boys, up and 
down the pits, was very objectionable and dangerous — so much so, indeed, 
that no set of men could now be induced to retmn to the practice. 

The third improvement was, that the guides secured such uniformity 
and dispatch, that one engine, and one pit or shaft, were enabled to 
perform double the work that had been done before, in even these two 
counties. I understand such can be now proved, by Mr. William Anderson 
and Mr. N. Wood, to be the case at Harton Colliery, near South Shields, 
1300 feet in depth, and Killingworth Colliery also ; and which I believe to 
be three times greater in depth, and to yield four times more per annum 
per pit, than upon Mr. Curr's plan, adopted in the year 1794, near 
Sheffield. The guides, on my plan, became so safe as to produce great 
regularity and quickness, and, by concentrating the powers of the colliery 
more fully upon one focus, simplified and cheapened every auxiliary 
operation.^ Upon this foundation, every other contingency, so far as 
relates to the expenditure of capital, depends, no matter in what situ- 
ation. If even there were off-shoots from the pit which were unsuc- 
cessful, all the weight will be thrown upon the stock, which must more 
or less bear the burden. 

Other collateral advantagesj^ though not all of the changes just de- 
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•eribed, will be found in the following particulars : a larger quantity of 
coals can be much more safely and easily conveyed in tubs with suitable 
wheels, than by corves, with an improved and lighter line from the fe^ce of 
the coal in the various worbipgs to the bottom of the shaft, thus abolish- 
ing the expensive system of conveying coals in bogies, drawn by horses, 
upon a heavier line of rail, and liftmg the corves by crane, from the bogies 
to the tram, where the putter took possession of them, and vice versa. 

The system now in operation is to employ large horses, where the seam 
is suitable, or where roads su£Scient for the height of the horses have been 
cut, to the places where the cranes stood, putters and Shetland ponies 
being substituted, from that point or station to the face of the coal, to 
draw tubs, with bogie wheels upon light edge rails, instead of corves con- 
veyed loose upon trams, along common metal and malleable iron tram 
plates, on wooden wap, as formerly. 

This system also admits of the employment of self-acting planes or 
steam machinery with small wire rope, with greatiy increased simplicity, 
facility, and cheapness, and it is attended by this satisfactory reflection, 
that it is not likely, at all events very speedily, to be superseded by any 
other. 

By the agency of this system, the pits at Townley Main and W hite- 
field Collieries, about 600 feet deep, twice the quantity of coal pei* annum 
was produced from ohe pit that had previously been produced from 
two, under the former system; and at South Hetton, 1,100 feet deep, 
it performed double the work ever efiected, of that estimated for any pit 
similarly circumstanced. 

Neither colliery owners nor any other persons throw aside plans that 
have answered well until superior ones are devised, and nothing of this 
kind has yet been discovered, nor even hinted at, up to the present period ; 
nor do I find any other improvement done, or suggested, even by our 
(Government Inspector, Mr. M. Dunn. The modes of canning 
out the improvements described differ according to the varied require- 
ments of the respective pits : those most suitable for pits in general are 
shewn in the plans and diagrams prepared by Thomas Sopwith, Esq., 
and which accompanied a model of my design of a pit shaft with guides 
and cages, constructed by that gentleman some time ago, exhibited 
(as may be remembered) at the Polytechnic Exhibition of Newcastle, and 
afterwards deposited in the Museum of Practical Geology, in London, 
whe^ they are open to public inspection. 

To shew of what vital importance these changes have proved to the 
Goal Trade, I may be permitted, in subMtance, to repeat tlie staten.ei.t 
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made in my pamphlet — observiDg that it would be easy for me to enume- 
rate names and instances sufficiently well known to silence doubt or ob- 
jection were that statement impupied. 

There can be no question that, durin|^ the last 20 years, many collieries 
have been comjielled to sell their produce from a third to a half less price 
than they obtained preriously, and it must be obvious that it would 
have been impossible for them to have done so, had it not been for 
thoee reductions in the W9i*king charges upon which I have dwelt, and 
which have efiected a saving to the coal trade in the counties of Durham 
and Northumberland, estimated at least three-quai*ters of a million ster* 
ling per annum. 

London, which, 20 years ago, required two millions of tons of Coal 
per annum, up to the present time, this year, has had four millions. 

It would not cast much trouble to enumerate the few coUieiy owners, 
£[v few they have been, who have paid expenses, besides the loss of in- 
terest, upon the enormous capital embarked in colliery enterprises. The 
vicissitudes and vexations to which they have been annually exposed, and 
the augmentation of their capital accounts by the addition of the losses 
they have sustained. 

Viewing the case through this medium, I greatly fear that, instead of 
my former views on these points having been overcharged, it will be con- 
fessed they have rather been underdrawn. 

So enormous indeed has been the loss accruing irom coal mining oper- 
ations, that in Fordyce's History of the County of Durham it is stated, 
that nearly two millions sterling have been exhausted and wasted in this 
manner by two joint-stock coal mining companies, the proprietors never 
derived a farthing from the undertaking, to say nothing of disappointed 
hopes and misapplied energies. 

But passing away from this topic on which too msny cases of a like 
nature might be mentioned, let us look at one of more immediate and 
practical importance. 

A^uming, as I have high authority to do, the capital in the Coal 
Trade at this time, in the Counties of Durham and Northumberland, to 
be £13,000,000, without Public Railways that have got acts of Parlia- 
ment, and have bought their own land, (£12,000,000 is too low a compu- 
tation), taking all circumstances into account, and assuming the g^ss quan- 
tities of coal raised to bank at 13,000,000 tons, taking also the per centage 
upon capital, for interest, risk, and redemption of capital at 7} per cent., 
(as stated in my former paper), the amount is equal to Is. 6d. per ton, or 
up in each pound sterling, which is 7 J per cent. — about double the sum 
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named in my paper : even at 6 per cent., it would be about Is. or Is. Id. 
per ton ; which is double what I have estimated and stated, on the £25,000 
and £50,000 capital alluded to below for 100,000 and 200,000 tons per 
annum, for one pit, Ac, upon an improved system at fiill work. 

Suppose the capital to be only 12 millions, it would not be much less. 

This will clearly shew that I take a low basis when I state the capital 
required to produce 100,000 tons to be £26,000, and to produce 
200,000 tons £50,000 : the average is calculated by me upon these capitals^ 
and the improved system being 6|d* per ton, for each pit at full work. 
Again, I am satisfied that my estimate of the reduction of working charges 
was underrated at three-quarters of a million, which is equal only to about 
Is. or Is. Id. per ton on the aforesaid quantity. I found this conclusion? 
upon my own practical experience, in extensive concerns ofwhich I have had 
the management, and many others within knowledge. Twenty years 
ago, the best coals were selling at double the present price ; ten years 
ago they experienced a decline; and since that period have not averaged 
more than half the price paid twenty years ago, and for some time aflter 
that. This was the case both in England and other foreign countries. 
Within the last six months, there has been an universal change for the 
better. 

I mention this to shew that many additions to capital account must 
have been made within the 10 years to which I refer, which would cer- 
tainly have been greatly increased but for the improvements I was in- 
strumental in establishing in working the collieries in the Northern Coal 
Field. 

If these facts be worth any thing, they shew the importance of per- 
severing in a similar course of improvement wherever the door to it may 
be opened, assuming that we would maintain the northern counties in 
the high position they have hitherto held in the Coal Trade. 

If I have not already trespassed too long upon your attention, I shall 
feel obliged by your granting me your indulgence for a short time lotiger, 
while I make a few observations upon the Miners' Safety Lamp. 

I have it from good authority, that four-fifths of our mines are worked 
by them ; and the same authority states that the whole of our coal mines 
would be so if a good safety lamp with gauze (not glass lamps) were 
provided. Such a lamp, I have for some months past, been engaged in 
bringing to a state, which at length justifies me in recommending it to the 
consideration of our Inspector of Mines, and to all classes concerned in 
mining operations, &s one combining greater brilliancy with greater safety 
than any by which it has been preceded. After the copious details and 
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iQnstrations of the inTention which have appeared Id the papers printed in 
the Transactionfl of the Mining Institate^ and in other publications^ I feel 
it to be wholly unnecessary^ at the present moment^ to enter into any re« 
lation of technicalities^ and would rather confine myself to a statement of 
the opinions of ito merits concurrently expressed by some gentlemen, whose 
judgment^ based upon long and matured experience, would entitle it to 
my submission, even if it differed from my own, but which, I may be 
allowed to say, has still stronger claims to my respect since it coincides 
with my own opinion. Amongst the gentlemen I allade to, I may be 
permitted, I hope, to mention our President, Nicholas Wood, Esq. 

The following (Gentlemen have expressed their approval : — 
Messrs. Thos. John Taylor, Mining Agent to Duke of Northumberland. 

„ Thos. Sopwith, Chief Mining Agent to W. B. Beaumont, 
Esq., M.P., and Conmiissioner to the Crown under the Dean 
and Forest Act. 

„ Wm. Andbbson, Mining Agent to Earl of Lonsdale, £0., &o. 

„ Ht. Morton, Esq., Chief Agent to the Earl of Durham. 

„ Qbo. Elliot, Mining Agent to Marquess of Londonderry. 

„ R. Heckels, Mining Agent to Earl of Durham. 

„ Thos. Wood, Managing Owner at Tiudworth &Thomley Collieries. 

„ John Dobson. Architect, Newcastle-on-Tyne. 

„ John Robson, Managing Owner for several Collieries. 

„ Edw. Potter, Do. Do. Do. Do. 

„ Wm. Barkus, Mining Agent, Gateshead Fell do. do. 

„ M. LiDDELL, Mining Agent for Gosforth and Micldey Collieries. 

„ Jas. Easton, Mining Agent for Hebbum and Grateshead. 

„ Wm. Armstrong, Mining Agent for Lord Howden, Wingate 
Grange, and Castle Eden Collieries. 

„ Thos. E. Forstbr, Mining Agent for South Hetton, Seaton 
Ddaval, Ac 

„ Thos. Storey,' C. E., St Helen's, Auckland. 

„ P. 8. Reid, Viewer, Pelton Colliery. 

„ G. 0. Greenwell, Viewer, Mining Agent to Messrs. Bowes, 
Wood, and Palmer, Marley Hill and other Collieries. 

„ Robt. Simpson, Redstock Colliery, near Bath, and Managing 
Agent to the Stella Coal Company, at Townley and Whitefield 
Collieries, Ryton, County of Durham. 

„ Wm. Watson, Viewer, Newcasde-on-Tyne. 

„ Ht. Watson, Manufecturer of Safely Lamps, Ac. 

„ J. Abbott A Co., Do, Do. Do. 
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Messrs. Wm. Huntbr, Mining Ag^ent for several Collieries. '' You have 
attained two great desiderata^ increased light and perfect 
safety." 

yy Dr. Ricif ardson, Newcastle-upon-Tjne. 

„ W. G. Armstrong, F.R.S., Do. 

jy RoBT. Hawthorn^ Esq., Engineer, Do. 

„ Wm. Hawthorn, Esq., Do., Do. 

Also two others, formerly pitmen. One of these is now a Tiewer : the other, when a 
boy, was enployed to work a steel mill, to light the hewers at their work in *the mine 
at Wallsend Colliery. Two others, eminent borers, George and Rawling Stott, Ferry- 
hill, Durham, came, half an hour ago, to get one of my lamps, to enable them to judge of 
the different quantities and qualities of gases let off while boring through the different 
stratifications of stone and coal seams. They are now boring where they expect to 
approach a Coal Seam, formerly worked to a great extent, and filled up with water. 
They contemplate that the gas accumulated therein will be corked up, so that the ten- 
sion in situ will be very great, and the same will come up the bore-hole, when ap- 
proached with the bore-rods. Tn this or any similar case, it may be ascertained when 
g^ is coming off, either in large or small quantities, by closing up the hole all round 
the bore-rods, and haying a small pipe connected with a hole ; and also by a tap-oock 
to let the gas into the 8 ifety Lamp, the flame of which will thereby be so much chang- 
ed in appearance as to indicate its presence. I may here add, that the above list 
contains the names of nearly all the gentlemen to whom I have shewn my improved 
Lamp. All of them have had opportunities of personally testing its qualities ; and I be- 
lieve they will not be disinclined to continue to bear testimony in its favour. 

I shall be glad to have an opportunity of shewing it to the members 
of the Institute, and to any other person who may have a desire to form 
his opinion upon his own inspection, rather than to take it from the dic- 
tum of others, however high in professional character or position. I 
do not say this from any wish to exalt my Lamp unduly in the esti- 
mation of those who hear me \ but I wish my invention to be judged by 
its own merits — ^by nothing more and by nothing less — ^to have, in short, a 
fair field and no favour. We know that there may be a disinclination to 
disturb the state of things that has prevailed since the inti*oduction of 
Sir Humphrey Davy's, Stephenson's, and Upton and Robei-ts' — Gauze 
Lamps, like my own. I find among some papers which have been 
placed in my hands by the widow of the late Rev. John Hodgson, Rector 
of Heworth, a series of memoranda kept by him, from the time of the 
Felling Colliery explosion about the year 1812, imtil after Sir H. 
Davy's and Stephenson's Lamps were made, that our President had 
something to do in assisting to invent or make the latter — a plan of which 
I now produce, with the like originals of Sir H. Davy's, and with a 
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diagram of my own; also the Lamp itself. I have also a Hot Oil 
Lamp which answers well^ and my Dioptric Lens Lamp^ I may be able 
to produce to your notice next meeting : in the meantime, any one is 
welcome to see it at any oonyenient time. But it mnst be remembered, 
that these, too, were innovations upon the preyious use of pit candles, 
forty to the pound, and steel-mills in dangerous places, the latter of which 
only emitted sparks of fire instead of flame. So far as my Lamp is con- 
c^ned, I will venture to repeat, in conclusion, that I now feel assured 
of success. I am diffident at all times of expressing strong opinions ; 
bat in this case I am firmly persuaded that it will be a boon long wanted 
in the mining world, and prove largely instrumental in the preservation 
of life and property. Fortified as I am by the opinions expressed by the 
eminent individuals whose names I have mentioned, I invite the public 
to £Eiyour me with their encouragement. Utility, at last, is the test of 
merits and to that test I cheerfully submit the product of my labours. 
It is not alone for the preservation of life that an improvement in light- 
ing is required, although that, of course, is of the very first importance, 
bat fixr the advantage of the colliery owners themselves, whose pecu- 
niary interests invariably suffer largely whenever an explosion takes 
place. 

The damage occasioned by the blasting of a mine is much more con- 
siderable than persons unacquainted with colliery operations can possibly 
conoeiye. The derangement occasioned in the workings and air-ways 
of the pit is almost always such as to require great expense and time to 
restore them to their former condition. This occurs in ordinary cases ; but 
in more severe explosions the shafb and air brattices are also injured ; 
and before the damage thus caused can be remedied the colliery is fre- 
quently laid off for a considerable time, during which all the establishment 
charges, rents, interest and other fixed payments, keep of horses, £c., 
Ac, have to be sustained, though not a ton of coal is drawn. Al- 
though I haye had the good fortune to avoid explosions in the collieries 
with which I haye been professionally connected for upwards of thirty 
yean, yet I have been employed to restore, and assist in restoring 
some in which casualties of this kind, of the most injurious descrip- 
tion, had occurred; and I can therefore speak without reserve as 
to the greatness of the stake which colliery proprietors, from mere 
regard to their own interests alone, and without reference to other 
considerations, have in the safe working of their mine.<<, and in the use 
of lamps which shall be satisfactorily shewn (as mine I am satisfied 
can be) to afford the best light, with the greatest security from dan- 



30 

ger. In this district^ I may refer to Towaley Main^ Whiteiieldy 
WashingtoDy and Walbend Collieries; in support 6l mj obserratioibs upoa 
this point. But the most serious ezplosioB, perhaps, that e?er occurred 
in any part of the world, was that c^ the Blackhead Pils^ Chesterfield 
County, Virginia, U. 3., when the amount of loss, in iigurj to mm^ sacri- 
fice of life in negro workmen, and horses^ derabgoneat And long suspen- 
sion of the colliery, I6ss of profit, intorest^ &c«, A^., did not fldl short ^ 
£40,000 to £50,000. I would refer to two odier mines^ the Etna aad 
Mid-Lothian, adjoining finmi East and West| to BtDskheath ; of which I 
had not the managem)ent at Uie tute when the ezplosioDs and fires oc- 
curred, but in one of Which (the Mid-Lothian) the mosi deplorable conse- 
quences ensued. In each case the managers had given up the buMb; 
but the fires were eltinguished unde^ my advice and superintendenteb 
In the Blackheath pit, the gas, in 1889, when I deianed this mine, Was 
in the whole of the workings, which taried in height firom 12 to 00 
feet, and the gas came out so strong, to the bottom of the shaft, that li 
prevented any pers(m fitim approaching further, untfl I itadiertook th« 
work six or eight months after the calamity occurred. I then took cmH 
the gas, also the dead bodtes, 70 or 80 in numbm*, horses, £c#, and set 
the pit to work again. 

The Mid-Lothian pit,ck)se ^joiiung Black Hleath pit» was^aqdoded from 
a naked light setting fire to the coal, which came in contact with the 
brattice, conveying air doWn cine portion of the shaft and up the others 
after going tbou^ the wcMrkings. In thi^ case, I siucoeeded In tescuiolg 
one of the agents, and also a nuMber of the workmto. After the mana- 
ger and his son had abandoned it, the brattice referred to was buniing, 
and burnt out for 60 or 60 fe^ epposito the furnace drift, whilst I Was 
bringing up those whose liTta were thus placed in the fkioilt iinitiiaeat 
peril. The danger was so great, that the flaknes would in a few minutes 
have reached the top of the pit, had I not given orders to etose it, 
even before the horses could be extrisatod. This ^it Was closed abeai 
sit months before it was thought prudent to re-open it, iia consequeaee 
of the standing coal being on fire near the bottom of the shaft, whoi 
the pit was closed; but before naany weeks had elapsed die gas n^ade 
in the mine filled the whole of the workings, land came up to the top of 
the pit against tlie covering placed over it twelve feet above die sutface 
of the ground : the walling for that twelve feet net being tight, the 
gas issued 20 yards through it, got into the engine house where naked 
lights were placed, and ignited there. The Blackheath pits, where I am 
still largely intorestod, have sufiiBred similar disasters sevliTal times skice 
I left the management, even up to the present time. 
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It is a great mistake, therefore, to suppose that the agents or owners 
of collieries can be indifferent to the safety of their workmen, seeing how 
dosdy it IS mterwoyen with the protection of their own property, and the 
extent to which this may be affected, by catastrophes which have alike de- 
stroyed life and property. Still, I would respectfully repeat, tbatf 
although much has been unquestionably done to guard against these de- 
itrnctiYe yisitations, niuch yet remions to be done. 

The Lamp to which I here draw your attention (I am afraid at some- 
what too great length), and for which I have obtained the protection of 
a patent, as also, I may incideQtally mention, for the consumption of 
smoke, appears, according to the authorities which I have mentioned, and 
the tests which it has undergone, to combine, in the greatest degree yet 
diacovered, increased light with increased safety. I have no hesitation 
in expressing an earnest hope that the Colliery Proprietors in the North 
of England may be induced to investigate and adopt the improvement 
which I have brought before them, and through them before the mining 
community at hrge: at all events, that they may both for their own sake 
and from a due regard to the valuable lives of their workmen, give my 
humble, but I trust useful, invention a fair trial. 

T. Y. HALL. 



OBSERVATIONS 

ON THE GREATER FACILITY OF VENTILATING DIP, 
THAN RISE WORKINGS. 



That the circumstance implied in the title of this paper is of imiform 
occurrence is an acknowledged fact, the reason of which has frequently 
been discussed among practical miners, without, however, their arriving 
at any mathematically correct Conclusions on'jhe subject, the importance 
of which, when viewed aright, is not inconsiderable, as will be seen in 
the saquel. . . . 

In treating of this matter, I shall do so entirely apart from all con- 
siderations connected with the greater lightness or heaviness than atmos. 
pheric air of the gases met with in mines, and as the mere abstract ques- 
tion which it is my present object to elucidate. 
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The rise and dip of the strata forming the Newcastle Coal-field are in 
general so gentle, that we have rarely opportunities presented to us of 
making observations in point, upon an extensive scaloi while it is under 
such circumstances alone that we are enabled^ by the striking fiicts which 
we observe, to draw any just inferences. 

The great elevation of the rise workings above, and depression of the 
dip workings beneath, the level of the bottom of the upcast shaft at Back- 
worth Colliery, where, as the workings approach the 90 fstthom dyke, 
tbe strata dip to the south at an angle of from 20^ to 80®, afforded an 
excellent opportunity of examination, and, at the suggestion of Mr. 
Thomas John Taylor, I, in January, 1844, made the observations from 
which I obtained the results, which I now beg leave to submit to the 
notice of the Institute. 

The relative position of the rise and dip workings, with regard to the 
upcast shaft at Backworth Colliery at the above date, may be represented 
by the annexed diagram. 




A B, — ^The downcast shaft for the rise workings, depth 63 fathoms. 

C. — ^The rise extremity, 11 fathoms above JB, and 43 fsithoms above F, 
the bottom of the upcast shaft. 

O F. — A bratticed shaft ; one side baing the downcast for the dip work- 
ings, and the other the upcast for the whole colliery, depth 85 fa- 
thoms. 

E, — ^The extreme dip ; 48 fathoms beneath the level of Fy and 80 fti- 
tboms below B. 
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Hflan temperature of downcast fbr rise ¥rorldngs ....<• 48^*875 

Mean temperature of downcast fbr dip workings 45''*937 

Mean temperature of ui)cast 77^*5 

Mean temperature of J9 C 63*^125 

Mean temperature of C F dS'^'S 

Mean temperature of iP^ (Intake) *.. CS'^-SS 

Mean temperature of J* ^(Return) 66M23 

Vtom these data we derive the following as being the comparative 
I availabie for the ventilation of the rise and dip workings 



1. Xm Workmffs. 

The difference in weight between the downcast and upcast columns in 

this avae, which produces the current of air through the rise workings, is 

expressed as folloWs : — Feet, 

J jO F~y F) 77'g>-48'875__^^,^^ ^^^ ^^ ^ ^^ 43o-875=m air at 60^ to . . 16-324 
4S0+45-6 

«.LLiZIliz£liL:0S28feetofairat68*6==inairat50«'to 9-171 

480+45-5 

^9^ (5»^'1g5~43-875)_^.g^3 ^^^ ^^^ ^ 4S-875=ln air at 50° to 1-233 

4S0+21-125 

26-728 

of air at 66^, whidh ia eqaal to a pretrareof 8*6277]bi. aToLrdopois upon the square foot. 

2. JOip Workings. 

The difference between the weight of the downcast and upcast columns 

is here as follows :-- Feet, 

1. £££I±lH:2?D=80-441 feet of air at 45«-03:=:in air at 60*^ to 80-691 

480+45-6 

^ Pe (e6-i25~62-26)_p.^y^ fnrtT^^ti'" ** t^-of^-^r. >t« >f nnOfn 2-118 

480+84-126 

82-809 

of air at 50^, whieh ia equal to a pressure of S-2261bs. aToirditpois upon the square foot. 

We have, therefore, a preponderating power as applied to the dip work- 
ings of 8-226— 2-6277=-5983fcs. per square foot, which proves of course 
that so long as there was sufficient area in the dip airways to prevent the 
resistance of these workings offering any barrier to its progress, no air at 
all would pass through the workings situated to the rise. 

Were the necessity, where practicable, of having upcast shafts situated 
to the extreme rise of a colliery not so universally admitted, it would be 
established by the experience of such facts as those given above. One 
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ON€HOKE DAMP, 

AND THE HEANS OV 

icoTJMEBACTiNa ITS ]e:pf:ects. 



BY JAMES A. LONGRIIKJE. 



The attention of the members of this Tnetitute, during the first year of 
its existence^ has been chiefly directed to the subje<5t of Ventilation, and 
particularly to the examination of the comparative merits of the Fur^ 
nace and the Steam Jet as agents for that purpose. By the elaborate 
experiments which have been made, and the full discussions which have 
taken place, we may be content to leave that question as it now stands, 
and turn our thoughts to other matters; not that We aire to sit down sa- 
tisfied that we have done all that can be done to ensure safety to the 
miner, but that we have proved that so far as safety is dependent upon 
quantity of air, the question as between the Furnace and the Steam Jet 
is set at rest. There ara other questions of great importance, such as 
the proper distribution of the air, the size of the air-courses, &c., which 
may well occupy our attention, and by bringing to bear upon them the 
vast amount of pi'actical data already in existence, and which only re- 
quires collecting and classifying, there can be no doubt that a most 
valuable addition would be made to our knowledge of this branch of 
Ventilation, and that the degree and nature of the resistance which the 
air undergoes in its passage through the mine, might become a matter 
of strict calculation instead of vague surmise. 

It is not my intention at present to «nter upon this branch of the sub- 
ject of ventilation, nor indeed upon that subject at all, but rather upon 
one cognate to it, and probably of equal im!portance. In lobking over 
the immense mass of evidence which has from time to time been given 

p 
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relative to accidents in mines^ we are struck with the &oty that hy &rthe 
greatest proportion of that evidence bears upon'the modes of preventing 
explosions, and yet in the very same evidence is found the somewhat 
startling fact, that by far the greatest mortality attendant upon these 
accidents has been caused^ not by the explosion itself — ^not by the fire — 
but by the consequence of the explosion — ^the after-damp. 

It is stated by those of great experience that at least 70 per cent, of 
the deaths in fiery mines is to be attributed to after-damp, and by some 
this estimate is carried as high as 90 per cent. In the great Haswell 
' accident, it is stated, that of 95 deaths 12 only were fit)m fire, 12 from 
concussion, and 71 from choke damp, and there can be no doubt what- 
ever of the fact, that by far the greatest proportion of mortality arises 
from this latter cause. It seems then strange that when such should be 
the admitted fact, and whilst so much should have been done to prevent 
explosions, so little has been done to palliate their consequences.' 

I believe that no amount of care, no amount of ventilation will prevent 
accidents from explosion, and this belief is strengthened by the perusal of 
the valuable paper read before the Institute by Mr. T. J. Taylor, on the 
State of Tension of Fire-damp in sitA. I entirely agree with the author 
of that.paper, that looking at the proofs we have of the natural state of 
fire-damp being that of a high degree of tension, accidents are more 
likely to occur from a sudden outburst of gas from the whole coal, where 
probably for days previous no symptoms of gas had been seen than irom 
the workings in the broken, which for a length of time had been sub- 
jected to a process of drainage, if we may so term it, by which the gas 
had passed gradually away ; and I further agree with him in his recom- 
mendation that safety lamps should be exclusively used in fiery mines, 
and especially in the whole coal workings. Were this rule strictly ad- 
hered to, the number of explosions might probably be considerably di- 
minished, but from time to time they would occur in spite of every 
precaution. 

It therefore, behoves us to consider, in what way we may render them 
least fatal in their consequences, and as it is to the afler-damp that the 
gi-eatest mortality is attributable, I propose to myself to direct your 
attention in this paper to such means, as have been proposed, or as 
appear feasible, to avert its deadly consequences. 

As some of the means that have been suggested are dependent upon 
chemical action, it is proper at the outset, to state briefly, the chemical 
nature of Choke Damp, and its action upon the animal economy. 

Choke Damp, or after-damp, is a combination of gases in varying 
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proportions dependent apon the peculiar circumstances of each explosion, 
these gases are nitrogen, carbonic acid; (and perhaps in some cases, 
carbonic oxide;) oarburetted hydrogen, and atmospheiic air. 

In some cases, those in which the fire-damp is mixed with atmospheric 
air in a certain definite proportion, viz. : — 1 part of the bihydruret to four 
parts of air, the following is the product — 

1 bihyd. carbon '\ 1 of carbonic acid. 

4 air. > 2 of water. 

J 8 nitrogen. 
H< C + 4 (0 N2) = C 02 + 2 H -h 8 N. 
K now a greater proportion of atmospheric air be present, it is evident 
that its excess must as far as the bihydruret of carbon is concerned, be 
nndecomposed. 

In other cases, when this excess exists, it may enter into combination 
with small particles of coal and coal dust set on fire by the explosion, 
and a large quantity of carbonic acid may be generated. 

At timeS; probably generally, the evolution of fire-damp may continue 
after the explosion, and we would find it present in the Choke Damp. 

Hence, we see that in certain circumstances, some of these gases 
may be in excess and in different circumstances others, and it is therefore 
obviously impossible to predicate the constituent parts of so variable a 
mixture, and this alone would be a ground for distrusting any appliance 
of chemical re-agents, were they in other respects applicable. 

As regards the action of these gases on the animal system, a good 
deal of discrepancy exists between the opinions of different persons, 
arising chiefly from overlooking the above fact, that it is not with the 
pure gases we have to deal, but with mixtures in various proportions. 

Nitrogen may be inhaled pure without inconvenience, but in an atmo- 
sphere of nitrogen a man would soon die for want of the oxygen neces- 
sary to produce a certain chemical change in the blood. Other gases, 
such as cyanogen phosp. and carb, hydrogen are simply poisonous. 
Others again, such as carbonic acid and chlorine, are not only poisonous, 
but in a concentrated form cannot be inhaled from inducing a spasmodic 
contraction of the glottis, but in a diluted form they may be inhaled 
without inconvenience, or at least some of them. Carbonic acid, for in- 
stance, when diluted with atmospheric air, may be respired, and the many 
deaths which have occurrod from the use of the charcoal brazier for 
heating rooms, in which the sufferers have passed from life to death 
without a struggle, are proofs that this gas in a diluted form, though a 
deadly poison, may be inhaled without inconvenience. 



Such being the nature of the atmosphei^ which 4op«rveDe8 m.ii,i|eiiDe 
after an explosion, and cuts off all communication between the workings 
and the shaft, tbe question arises in what mode we are to deal with iU 

I tbink no practical man will deny the asseition that in the statQ of 
confusion in the mine consequent upon an exploaioui where stoppings and 
dooi*s are blown out and crossings destroyed, no geQeral meigiB can be 
effective. No operations carried on fi-om bank by staaiB jets qr fanners 
forcing air down the shaft, or by Iai*ge pipes laid in to refuge stalls, can 
do much good. Practically we must descend the shaft;, replace stop- 
pings, and carry the air with us till we get to the workings ; and, alas ! 
too often get thei*e too late. 

Looking at the complicated magnitude of the workings in. an. extensive 
mine, and tbe derangement consequent upon an explosion, it does not 
seem to me that the difficulty that is to be contended with can be met ' 
otherwise than by the adoption of some system, whereby each indmdual 
miner shall be rendered as independent of tJie influmce of choke datnpf 
as hy'tlie Safety Lamp he'Jias been rendered independent of that of 
frc'dump. His safety should not be based upon the perfect action of 
any general system, even were that ordinarily practicable, inasmuch, as 
the fiiilure of one portion of that system might be fata), not to an indi 
vidual, but to all — but each man should have his independent safiBguard, 
which at any moment he might have recourse to. 13y thia oonviction I 
have been influenced in devising the apparatus now brought before you, 
but before entering upon its description I will advert shortly to the means 
already proposed, so far as they have come under my cognizance, for ac- 
complishing the same purpose. 

The first is that proposed by Mr. Elliott, in his evidence before the 
Lords Committee, in 1849 (3064), when he proposes, by means of pipes 
laid from bank, to convey to the scene of explosion quick lime and water, 
or oxygen gas, previously in readiness on the stu-face, for the purpose of 
absorbing the poison of the carbonic acid^and impairing to the residual 
nitro'^on a quantity of oxygen, which would render it fit for respiration. 
Now the first objection that occurs to this system is, that the remedy 
could scarcely be conveyed to the scene of the explosion. In an exten- 
sive colliery it would require a system of piping analogous to that 
requii-ed for the distribution of gas in lighting a town. The piping must 
be co-extensive with the workings, and a system of stop cocks would be 
necessaiy for each district. If all these cocks were left permanently open 
the gas or the lime water would be distributed over all the outlets, and 
probably but a small portion wpuld reach the «po% where the wMe ^as 
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actaally reqmiecL ]f> oalbaothfroliaDd^tiieooobweMilnptBhaA^ Aoit^ 
would be no possibility after an explosicHi of reaching those: whick re-* 
quired to be opened so as to supjdy the materiala requized at the rig^ 
place. But independent of thia mechanical objection^ diere arises aaothec 
of no lees force. If it weise passible to conyey to the district-^e scene 
of an explosion-^by means, of these pipes, & sopfdy of lime water ovof 
oxjgen, I appvehend it would be impossiUe so to. distribute these element» 
&s to. make them sobservieat to tibe preserraticm of li&. laonjev thali 
these reagents may be effectiire) they must be sillied) not only in large, 
quantities and within a short spgceot time> but Aaj must be brougfai 
n^pidly in contact witkthe elements with whicb theyai^o to combine and 
react. The lime, water, to absorb, the carbonio acid gas, should be spreadi 
over a large surface — should be distributed almost in the form of ^cay^ 
throughout the poisonous, atmosphere-^ oon(lition quite* incompatible 
with the mode by whichy and the daximstances^ under whiol\^ it is pnK 
posed to be suj^died ; the oa^gen gas. again would eq|uilly, inquire dlAi* 
sion, and though diffusion' is & law^ of gaseous matter, yet fi)r ttnlti 
dif^on time is required^ and in that time the life which it was sought to* 
preserve would have peiished* 

Furthermore, could these difficultittk be provided agaiDst^ there still 
remains another, viz. :-^the. maintaining a cc^ostant pnorision o£ the 
chemical elements, in. sufficient quantity at the sm&ce, ready at a mor. 
ment's notice to. be brought into operation. 

The next suggestion ia that of Mr^ Barktey, fer mfuge stalls, Ikwdsb 
Report) 1843 (431d)« '^Themeane I propose i&arefiage chamber placed 
iathe main, intake of each panels andi supplied by artificial means, with- 
respirable air." Andagoin^ speaking oi Bobert^s. Safety Hood, he states 
(431 6)« ^' The principle of it w^B this : the carbonio acid, ga^^waa passed 
through lime water or chloride of lime, andiin so doing the> foul or de«^ 
structive portion, was precipitated and. the qxy^^en set £ree^ aflbrding the 
agent necessary for the support of life." And he continues to describe^ 
the mode of application of the principle.to.tl^e refuge chambers, stating 
(4320), '' I would conduct t}ie bad air (pressing in to fill: the partial 
vacuum foimed by the action of the pump) through* a con^positton as de- 
scribed; The carbonic acidj would precipitate and form chaUc, while^ the^ 
oxygen would alone enter, and, by supplying the* neoessaiy ii^redientv 
would piolcmg the.inmates' existence for %'Suficiant period' to permit ofi 
their, being reached." 

Now with respect tothiellfr. Baxkley seemeto be under frmisooocep*. 
tioBiaAtathe.natnMQCtheaetioiioflimewateiMn'qatKm He. 
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being precipitated and the oxygen set free^ 

nMT kttd the power of decomposing the carbonic 

^ iwdnal atmosphere is not one of pure carbonic 

bat of a mixture of these gases, with, in 

quantity of undecomposed atmospheric air, it is 

\ tmA arrangement the atmosphere might be ren- 

kas noxious, but whether it would be sufficiently so 

life is to say the least, so problematical that it could 

«pon as a means of safety. In most eases the pro- 

Ae carbonic acid had entered into combination with 

would be so much in excess as to effect by suffb- 

Ae carbonic acid would have effected by a different 

^ Sifiige stalls, tlirown out by Mr. Barkley, has been ex- 

in 1832 by others who, abandonmg any system of 

smftj propose to make these refuge stalls reservoirs of 

|» which the men could betake themselyes after an aod- 

\i4^ :||.^|jil^ imposition there are four things involved. 

QW iMi % ^>^ ibi&Be stalls should, under ordinary circumstances, be 

% ,lMMiiMiL ^■ilA ^ regular system of ventilation of the mine. If they 

^1^^ ^^ l|gljr wwld soon become stagnant spaces in which an impure 

^mn^iiiK^ meU accumulate unfit for respiration. It would further be 

,^_ill^^^ j^Hie mechanical device should be resorted to, whereby on 

A| ^qinrirai tf ^ explosion these reservoirs should separate themselves 

iMklli^4H^''T^'^^^^^^' and shut out from their interior the foid 

idk t^rt ^ K>ftiP^g mechanical arrangement might fail in its action, 

^^l^,iii|y^gielb fill with choke damp, and so be utterly useless for 

^ MnkM di^ ^1''^'^ intended for. 

la a|rt» irtKl ptft^ ^^^ refuge stalls should be so frequent as to be of 

jk^ ^J^^a 10 M^ fr^ ^ P^^^ ^^ ^^ workings ; and lastJy, they 

^ tt^M Ve of enfioient capacity to support life to their inmates until 

^ ijuljafctira of the mine could be restored. 

^^ ^^ Mpeci to this latter point Mr. Gumey, in his evidence be- 

jSM A# OwaMttttw of 1832, seems to think it practicable so to construct 

v^ trfwee m^^ m ^* *®y should serve as a place of safety for the 

ftr a K>Mr 3p*ee of time, say 24 hours or more. None of the wit- 

^^ $noke in fcvour of these refuges appear to have gone into any 

rakmkfr^ mpeoring the quantity of air required to support life for a 

l^#w Mri ooBteqnendy their evidence is entirely deficient in a point 
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«f the highest importance, vis.; the requisite capacity of these places. 
In order to arrive at precise information on this point, the following cal- 
culation is submitted : — 

According to Dumas, on an average a man, bj respiration, transforms 
into carbonic acid, in one hour, all the oxygen contained in 90 litres, or 
19^^ gallons of airssS^^^ cubic feetsQlJ cubic inches per minute ; but 
100 parts of air, according to Thomson's experiments, performed with 
very great care and by means of electricity, contains 80 of nitrogen and 
20 oxygen, a statement varying somewhat from the ordinarily received 
opinions formed on the experiments of Dalton, Davy, and others, but 
which is probably more correct than the ordinary statement, inasmuch as 
it accords with Qaj Lussac's law of the union of gases in ratios the most 
simple, and it also agrees exactly with the specific gravity as calculated 
from that of the component gases and of the compound. Thus, the 
specific gravity of nitrogen being 973*2 and of oxygen 1111*1, we have — 

OxTcra. NUroffm. Air. 

972-2 X 4 X 1111*1 

' — r =999*9— the specific gravity of air; consequently 

91'584cubicinchesof air contains 91*684x0*20=18*3 cubic inches of 
oxygen. 

Now the volume of carbonic acid produced is exactly equal to that of 
the oxygen consumed in its producdon, consequently carbonic acid pro- 
duoed=18*3 cubic inches per minute. 

Now, according to the experiments of Allan and Pepys (Phil. Trans. 
1808, Ac), air is no longer respirable, f. e. it produces asphyxia when it 
contains 9 % of carbonic acid : hence, the carbonic acid generated per 

minute will vitiate — ^ =203 cubic inches of air, to which we 

must add the air firom which the oxygen consumed in the production of 
the carbonic acid was derived, viz., 91 J cubic inches, and we get the 
total quantity of air vitiated or rendered unfit for respiration, 294J cubic 
inches per minute=10J cubic feet per hour. This is for respiration 
alone; but in addition to this, an allowance should be made for trans- 
piration through the pores of the skin. 

It is stated in Dr. Reid's ElemenU of Chemistry (p. 570) that the 
skiu affects the air much in the same manner as the lungs, carbonic acid 
being produced and oxygen consumed. The same thing is stated in 
Pyffe's Elements (p. 816), who refers to the experiments of Collard de 
Martigny (Med. Rep. N. S. Y.), but I regret I am not able to state 
to what extent this action takes place. Perhaps it would not be far from 
the truth in adding, for transpbration and vitiation from perspiration 2) 
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tvbie feet p^ horn, wliich wiH tndce tkb q u—tH^ ahib gedfer 18 'fenbic . 
#6et per hdixr^ Oomeqaeii^ « refiigevtaH to hM QO men would tequbie 
260 cubic feet per hour, or for 24 hours, 6,240 otthid 4Mt,«faal to k limrd 
ae IIM wide, 5 leet high^ and 104 feet long. 

l%e next sjrBttoi to which I will direct your attentbn, it Act {woposei 
by Mr. Hutehinson, in 1849^ ih, his evidence before tiie LoidB Oow- 
ii^ttefe (1^4.) 

H« pro{yoBe», dknt in order to ^raietratethe noxxo^ atmo^liere» a ni«n 
^fadnM «afry in with him « bag oif air, of which he atates 4 or 6 tnibte 
iSttt would last half ah bout. He epeaks also of 4 mask with a Taltular 
vRtageateht, so that the e^ired air shall pass off direct into the atmo«> 
^ptKie^ ^ow this prop6sid ib a step in th^ x^ht direction, inasnrack aM 
%t Maders each inan to the exteiA of ^e inr he takes with him ind^>end^ 
ctft of an geliend axrangetnents ; but^ in the form proposed, it would be 
lennd, fiwm thie cumbrons idze of ilie Hj^arsftna, utterly impracticaUe im 
practice. Mr. Hutchinson seems to have miscalculated the quantity of 
lib' teiijilired) or natber to have based his cak^tdations upon the quantity 
actually vitiated, to the extent of producing asphyxia, rather than upon 
that actually passed through the lungs, and expired in a less vitiated 
form. 

As we pointed 6ut before, the quantity actually rendered unfit for re* 
spiration by the lungs, is at the rate of lOJ cubic feet per hour, which 
agrees with Mr. H.'s estimate, but this is what would produce asphyxia 
in a person breathing it — not what he would require to support him so as 
to be able to give active assistance to others, or repair damages in the 
mine, and that this is what Mr. Hutchinson means is evident since he 
speaks of the expired air escaping direct into the atmo^hete. 

The quantity of air required under these circumstances would be from 
800 to 320 cubic inches per minute, and about 80 for the lamp, say in 
the whole 400 cubic inches per minute, or 14 cubic feet per hour.* 

* JEstimnte qf Quantity qfAir required per minute. 

Y'of' 1 Mill. — Aceorditigr to Dr. Thompson a man inhales on an arerag^e tiZO cable hiofre4 

of air per minute. 
For I Lamp. — A Safety Lamp bums about 0*016Ib. of oil per hour. 
Now, oil coatains in 100 parts 78 carbon, 11*5 hydrogen, 10*5 oxygen, but 6*12 carbon 

requires 16 oxyj^en. 

/. 78 carbon requires — il — =204 parts of oxygen. 

Agtud, ll*5lb. hydrogen requires 11*5x8=92 oxygen. 
/, Total oxygi;n required=204+ 92=296; and deducting the 10*5 oxygen con- 
tained in the oil, there reqtdres 286*5 oxygea finr 100 of oil, or 2*855 oxygen 
, fori of oU. 
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Now a bag to carry this quantity, or even half of it, would be by far 
too bulky, and would be found impracticable to use it in many cases 
where from falls in the roof, the passages would be much contracted. 

The principle, however, is good, and it is with a s^ong conviction of 
its goodness and value that I set about devising the instrument which I 
now bring before you. 

It is represented in Fig. 1, and consists of two parts. 1st. The reser- 
voir containing the air, which is to serve for respiration, and which is 
compressed to a very high degree of tension, so as to reduce the bulk ; 
and 2nd, of the respiratory apparatus, the object of which is as follows : 
The air in the reservoir being at first at a very high degree of pressure, 
and that pressure gradually diminishing, it is obviously necessary to pro- 
vide some means whereby it may reach the lungs under a uniform and 
moderate pressure. This is accomplished by the regulating box, which 
is in fact a self-acting valve, by which the compressed air is let to escape 
from the reservoir. 

This is represented in Section in fig. 2, and consists of two conical- 
shaped vessels made of tin plate, AA and BB bolted together by the 
flanges at CC. To the small end of BB is attached a brass valve piece 
27, which screws into the stop cock B^ communicating with the reservoir 
of compressed air. The valve piece has two apertures OG openitig into 
BB, and these apertures are opened or shut by the sliding piece FF. 

The two conical vessels AA and BB are separated by means of a 
flexible diaphragm of india rubber XJEl^ held between the flanges. This 
diaphragm is connected with FF by means of the spindle M, which is 
screwed into FF, / is a pipe to which is attached a flexible tube, 
through which the air passes to the lungs, and X a smaller pipe to sup- 
ply the lamp if required. 

The action of the apparatus is as follows : — In the first place the spin- 
dle S is turned until the diaphragm assumes a slightly convex form as 
MM, by which means it has a' tendency to force down FF and open the 
ports 00. The amount of this tendency depends upon what we may 



Now, 8 of oxygen !# contained In 86*4 of atmospheric air. 

/. 2-856 of oxyiren iacontafaied in^'^^^'^^=18 parte of air. 

8 

Consequently, 1 part of oQ requires 13 parte of air, and air required per hours 

0016xld=:0-208lb. ; but lib. of air=18 cubic feet 

.*. Air oontumed per hour= 18 X '208=2*704 cubic feet. 

=77 cubic inches per minute. 

Which added to the quantity required for the men=400 inches per minute. 
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term the working pressure in BB^ i. e. the pressure at which it is desir- 
ahle to hring the air to the lungs. This may be regulated with the 
greatest nicety, and Taried at any time by simply turning ^e spindle jS^ 
so as to be either superior or inferior to the atmospheric pressure. Ordi- 
narily the working pressure will be slightly superior to the atmospheric 
pressure, and in this case the diaphragm will be made slightly convex 
towards AA. So soon as the pressure in BB is diminished the diaphragm 
opens OOt and a fresh supply of air passes from the reservoir ; but the 
moment the pressure in BB exceeds the working pressure, the diaphragm 
is forced towards AA^ and shuts off the supply. By this action then a 
uniform degree of pressure is maintained in BB^ whatever be the amount 
of pressure in the reservoir. 

The rest of the apparatus consists of a flexible tube, through which the 
air is conveyed from the regulating chest to the mouth or nostrils, and 
the valvular arrangement connected therewith. In some cases it may be 
sufficient simply to insert the end of the pipe into the mouth, and the 
small nostril valves into the nostrils. These valves are perfectly simple 
in construction, and consist of a piece of india rubber tube closed by a 
flap, and admitting of expiration, but preventing inspiration. But 
another arrangement may be found preferable by means of which inspira- 
tion and expiration are both performed through the nose. This consi&ts 
of a small valve chest with two valves, one opening inwards and the other 
outwards. 

The one opening inwards is made of india rubber, and is stretched to 
such a degree that it will not open by the pressure of the regulating box, 
but only when the force of inspiration is added thereto. The reservoir 
may be slung either in front or behind, and the small pipes of the nostril 
valve being inserted in the nostrils, the man is ready at a moment's no- 
tice to pass with safety the deadliest combination of gases. In cases of 
need a small branch pipe may be attached to the safety lamp, and thus 
furnished, forth he may enter an atmosphere of pure carbonic acid. 

But it is not only as a means of giving assistance to those below that 
I propose this apparatus. If it has any value it is in its portability and 
adaptation at a moment's notice, and I would propose that each man and 
each boy should each day take with him his supply of air, as he now 
takes with him his Davy Lamp. The apparatus would then be within 
reach, and in case of an explosion, might be applied at a moment's notice, 
and the men, the vast majority who are not burnt or injured by the con- 
cussion, might at once proceed outbye to the shaft, or even commence at 
once to restore the ventilation by repairing stoppings, &c. &c. 



I haye only farther to direct your attention to the mode of filling the 
reserroirs with compressed air. 

This may be done by an ordinary compressing or condensing syringe, 
or by a small hydraulic press force pump, worked either by hand or 
attached to the steam engine at bank. In this latter mode water would 
be forced into a resenroir of suitable size, to which the smaller reservoir 
to be filled would be attached b^ a screw coupling. As the water was 
forced in» of course the air would be expelled firom the larger into 
the smaller reservoir, and by a proper proportion of the capacities of 
the two, and the size of the pump, any required degree of pressure might 
be attained. But the system which I would recommend as at once the 
simplest and most effective, is the following : — 

In some convenient place at the bottom of the shaft I would place a 
hydraulic press with two cylinders, one directly above the other and firmly 
connected to it, and a double ram. Fig. 3. The area of ram in the lower 
cylinder A would be to that in i?, as pressure arising from a column of water 
equal to the depth of the shaft to the pressure to which the air was to be 
compressed, with an allowance of course to overcome the friction of the 
ram. To the lower cylinder A is connected a small pipe, say of 1^ in* 
diameter, leading to a cistern of water at the top of the shaft, and to the 
other cylinder B another small pipe leading to bank, to bring down the 
pure air. Each of these pipes is furnished with a cock or valve, as U 
and jP. The cylinder A is provided with another cock O. To the top 
of the cylinder B is screwed the small reservoir, which is to be filled with 
compressed air, provided with its own stop cock. The action of the 
apparatus is very simple, the cocks F and O being shut, and JEJ open. 
The column of water in the pipe JS enters A, and forces up the ram A, 
and with it the lam J3, driving all the air in ^ into the small reservoir. 
The cock U is then shut and F and O opened, when the water es- 
caping by Gf the ram descends by its own weight, and B is again filled 
with fresh air from bank, through the pipe F, This process is repeated 
until the required quantity of air if forced into the small reservoir, when 
it is removed, and another similar vessel takes its place until the whole 
are filled. 

I would further propose to have another pipe /, with its stop cock lead* 
ing firom J3 to a large reservoir. Fig. 4, which should be kept constantly full 
of compressed air. The object of this reservoir is two-fold. 1st. That 
there might always be a supply to fall back upon in case of emergency ; 
and secondly, that each man's reservoir being daily applied to it as he 
goes to work in the morning, he may be sure of his taking it with him 
charged at the proper pressure. 
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Mining Engineering of which thej had so many oppoitunitioi of availing 
themselves^and^on the other hand, the Institute might reciprocate those ser- 
vices. The President then proposed Baron Von Humboldt; Aberbergrath 
Yon Carnall, Mining Inspector, Berlin ; M. De Yaux, Inspector General 
of MineS; Brussels ; Mons. Oondt, Engineer in Ghiefi Belgium ; M. De 
Boureuielle; Director General of Mines, Berlin ; M. Yon Decken, Presi* 
dent of the Royal Superior Mining Court, Bonn ; as honorary members 
of the Institute, which resolution was adopted unanimously. 

The following gentlemen were elected ordinary members, Messrs. J. P. 
Baker, H. S. Stobart, Bawling Stott, A. Watney, A. Homfiray, and 
Thos. Walker, Jun. 

The President remarked, with reference to the minute of the Coun- 
cil respecting the printing and revising of papers, that considerable delay 
bad taken place in consequence of its being thought necessary to send a 
copy of the printed report to every member who had taken a part in the 
discussion. The Council had arranged to lay the papers on the table of 
the Institute on the Saturday, and he trusted those members who took 
part in the discussion thereon, and felt anxious to revise their speeches 
before they were printed, would avail themselves of the opportunity thus 
afforded them. It was very desirable to encourage free discussion ; but, 
as matters irrelevant to the subject under consideration Were sometimes 
introduced, it was desirable to curtail such obvervations in the printed 
reports. He hoped the members would have confidence in himself and 
Mr. Taylor that nothing was omitted which ought to be inserted, and the 
members would have an opportunity of supplying any omission which 
they may have themselves made. 

The arrangement appeared to give general satisfaction. 

The President said the next subject he had to introduce was the es- 
tablishing of a Mining School. He had already had the honour of bringing 
that subject before the members of the Institute, on more than one occa- 
sion, and he was quite sure it was unnecessary for him now to trouble 
them with any observations as to the necessity of such an Institution. 
Indeed, he thought, it would be admitted by every one that a Mining 
School in this district was almost essential to the proper education of 
those who would in future have the management of our mines. Other 
classes had schools for promoting education, and he thought it highly de- 
sirable that miners and managers of mines should keep pace with other 
parties in that respect. They would have observed that in Cornwall a 
Mining School was about to be established ; it had long been a subject 



:>1 

of discussion tbere, but it was now being carried into execution. They 
bad first of all appointed a Committee to go into the question and draw 
up rules. The report of that Committee had been drawn up and laid be- 
fore the general body ; and it was now being printed ; and^ as far as he 
imderstood^ there was not the least doubt of the recommendations of 
that Committee being carried into fiiU effect. This disti-ict had always 
1>een looked upon as a proper place for a College or Mining School^ and, 
perhaps, very properly so, for they had opportunitiea of gaining informa- 
tion and experience here which were not enjoyed by other places. It was 
only necessary, therefore, ibr them to put their shoulders to the wheel in 
order to carry out the object successfully. Mining was every day be- 
coming more difficult. In all districts of the country they found mines 
being sunk deeper and deeper down, and new difficulties were in conse- 
quence met with. And, as most of them knew, other districts were draft- 
ing away from this man after man, to take the management of their 
mines ; and he believed, at this moment, there was a scarcity of properly 
educated persons to take the management of mines in this district. It 
was, therefore, absolutely necessary that education should be extended in 
regard to mining beyond what had been hitherto done. They ought to 
liave a sufficient number of educated men, not only at present, but here- 
afW; and they also required to have persons of a higher grade of edu- 
cation. Indeed, he thought it almost unnecessary to make these obser- 
vations, because every one there must be convinced from their own 
experience, not only of the desirability of establishing a Mining School, 
but that this was the proper district for commencing one in. It had been 
stated to them, on former occasions, that attempts had been made to unite 
the two Medical Schools in this town, and by co-operation with the Uni- 
versity of Durham, to establish a Mining School or College here. He 
believed every pains had been taken to unite these two bodies, but, he 
regretted to say, unsuccessfully ; and it was now deemed by every one 
that it was quite impossible to bring about an amalgamation between 
those two parties. The Durham University had always come forward in 
the most handsome and liberal manner. The worthy Warden had always 
stated that he was quite prepai'ed to do anything towards the establishing 
of a Mining School in this district, and the promotion of mining science 
in general. Therefore, he thought it was only necessary for them to 
commence, in order to ensure their being supported by the University of 
Durham. They were also certain of being supported by the Central In- 
stitution in London, having had Professor Playfair's explanation of his 
views upon the subject, who expressed the willingness of that Institution 



to do every thing in their power to promote the establishment of a Mining 
College in Newcastle. He was quite sure also^ from what took place in 
Parliament last session with respect to the inquiry into accidents in 
mines, that somethmg of the kind will be recommended by the Com- 
mittee, which is to be renewed this session* He thought, without assum- 
ing more than belonged to them, as having peculiar opportonitiea of 
acquiring and imparting sound practical information, which in £Eict no 
class of miners in the country had but themselves, that they were the 
proper persons to commence such an undertaking; and he believed if it 
were only begun it would form a nucleus for the principal mining, che- 
mical, and manufacturing interests of the district, to support and carry 
out the object successfully. The ooalowners, proprietors of chemical 
works, manufacturers of various kinds, and Mechanics' Institutions would, 
he felt assured, rally round them, and they would, he trusted, establish 
an Institution which would not only do credit to their Institute, but also 
benefit the neighbourhood and mining at large. With these observations 
he would take the liberty of laying before them a resolution which had 
already met with the sanction of the Council: — ^' That this meeting is of 
opinion that the time has arrived when it is essentially necessary that a 
Mining School and College of Practical Science should be established in 
this district; that this Institute a^)ears to be the most suitable body to 
take the initiative in such an object; and that the Council be requested 
to consider and report to the Institute the necessary preliminary steps to 
be taken towards the establishment of such an Institution*" If they ap- 
proved of this resolution, the Council would go fully into the subject. 
They would enquire what sort of College and School would best answer 
the purposes intended, under what arrangements it was desirable to esta- 
blish it, and they would prepare a report upon the subject, to be submit- 
ted to the consideration of the members of the Institute at the earliest 
possible period. Although the resolution laid most stress upon a Mining 
School, it was obvious such an establishment would comprise science in 
general, w) as to make it both useful and popular. Before putting the 
i-esolution to the meeting, he should be glad to hear any observations 
upon the subject from any of the members. 

Mr. M. Dunn — ^The resolution only empowered the Council to inquire 
into the subject, and report to a subsequent meeting of the Institute. 

The President — ^That is all.jgjThe subject will then come fully before 
the Institute. 

Mr. Barkus said be thought there might be considerable difficulty in 
carrying the matter out, as he considered it might involve a degree of 
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mi|K>nahi1ity which thia laatitnte did not oontemplate at ita comBMae^- 
meoL H^fibouldlikata loom what sort <^ reaponabiUty tba membera 
o£ the Instititito wouhl be called upon to beai:. 

The Pbjbsidbht said all these dataik would be explained when tba 
Council went into the subject He did not a|qpieheBd that the funds of 
the Institute would be at all i&Tolved in suppcurtrng sueh a School; fir 
he trusted they would get support for such an undertaking* No douht 
as iBdividnalsthey were all interested in carrying the object out, asd would 
contrifaute tbeir mite towards it. Aa to difficulties, he never thought them 
insurmountable., lliey might have to deal with some difficulties no 
douht^ but he did not think they ought to be detorred from the pursuit 
of this o^ect by imaginwy difficulties. If they made tiie attempt^ he 
had no doubt they would have the support of all the mining interests of 
the distriety and elsewhera. While upon the GontiBent recently he had 
heard yery strong opinions expressed with respect to the great utility of 
a Sehool of the kind in this district^ where so much practical knowledge 
could be obtained He should be happy to bear any further obser- 
vations. 

Mr. Taixob said the proper time to discuss the snlgect would be when 
the report of the Council was laid before them> and they were in poa- 
session of all the information obtained by inquiry. 

Mr. Rbid then proposed the adoption of the resolution submitted by 
the President. 

Mr. LoNaJOLDCiB seconded the motion, and it was carried unanimously. 

The President said the next business would be, to take the discussion 
upon Safety Lamps, Mr. Hall's Improvements in Colliery Workings, anu 
Mr. GreenweQ's paper on Ventilating Dip and Rise Workings. Mr. 
Mackworth, who had been unable to attend, had sent a letter containing 
some observations on Safety Lamps, which the Secretary would read. 
As Mr. Hsll and Mr, Oreenwell were not present, perhaps the discussion 
on their papers might stand over. 

The Secretary then read the following letter from Mr. Mackworth : — 

Janmry 28^A, 1854. 
My dear Sir, 
As I am unable to attend the discussion at the Institute, I am anxious 
to state my views as to the employment of Safety Lamps. The experi- 
ments lately made by the President and by Mr.T. J. Taylor afford an agree- 
able relief to the quackery so often paraded, of exploding through lamp» 
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bj meaiiB of a pendl of gas forced upon the gauze, and whilit ti^y air 
tisfy us that^ what Sir H. Davy long ago told us, respecting HlBpkHtigB 
of flame at high veloeities, is correct, they show that this Wife etmdktj 
is preceded by so great iui mtensity of heat, that the practice of mining 
is hardly likely to ofler Att examjde of sach a contingency. 

The safety of the common lamp is sufficiently shown by there bemg^ 
in the S8 years of actual trial, no well authenticated instance of an ex- 
plosion being caused by a safety lamp. In the three coal-prodndng 
countries of the Continent, by cosmion consent, the exclusion of exposed 
flame from fire-damp mines has pass^ into a law, and not a doubt is en- 
tertained of the safety of the Davy, which, with the exception of about 
8,000 Mueseler Lamps, in mines near liege, is the one uniTersally used. 
The explosions in those countries, which are not half as many as in 
ours in proportion, arise either in mines where the presence of fire-damp 
had not previously been ascertained, or by the opening of a locked lamp ; 
not in any case by the fiEiult of the principle of the Davy. It is high 
time that reprobation should fall on the attempts of certain empiricists, 
who, by denjdng its safety, under the guise of humanity, are flaunting 
in a transient popularity, but who are prolonging the annual sacrifice 
of several hundred lives ; inasmuch as they divert the public attention 
from the point to which we must some day come — of excluding exposed 
flame from every part of a fire-damp mine. 

Mr. Taylor explains the signal immensity from explosions effected by 
the safety lamp in pillar-workings^ which are so dangerous that they 
cannot be worked without them; and he shows how very littl^ more is 
required to place the Northern Mines entirely under lamps. But with 
me it is not a question, so much how the best of your northern mines 
are lighted ; my attention is directed to the condition of the great mass 
of other coal mines, and the reckless system adopted. The 1,000 fire« 
damp mines which contribute the great majority of victims, are almost 
always overlooked in the discussion, for the sake of the 50 which take 
the lead. 

The unerring test of practice has decided the safety at least of the 
Davy, Stephenson, and Mueseler ; let them only be completely adopted. 
In the average condition of mines the mixed system of lighting, the 
want of discipline, and the many short-comings, place us far below the 
point where the question of the safety of the principle of these lamps 
ought to arise. It is not a question of safety in the abstract, or Glover's, 
Hall's, and other more perfect lamps would be adopted. 
The real questions in practice are the locking, the amount of light, the 
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eztiiietion in an explosive miztorey the yalue as a test for gas, the effect 
of iO-usage, the prevention of smoking, and others of a similar kind. 

The Davy is without a rival for testing the presence of gas, and is 
therefore especially suitable for the deputies^ but it must be recollected, 
that unless ^the flame is diminished before using it as a test, it will not 
show a halo, and yet a collier by unscrewing his lamp at that spot, may 
cause an explosion. 

The Mueseler, which is little more than the Glanny with a metal chim- 
ney in it, gives more light than the Davy, and goes out at once in an 
explosive mixture. Like Glover's lamp, the air enters by a double gauze, 
descends near the inside of the glass so as to keep it cooler than in 
Clanny's, and the long metal chimney is more decisive in its action 
than that in Glover's. At the Grand Bac Mine, near Liege, I found 400 
Mueseler's in constant use, and the breakage of glasses was firom 1 to 4 
per week, but a piece was hardly ever broken out of the glass. 

In June last year, I brought before the Committee on Goal Mines, an 
improvement in safety lamps, which I afterwards submitted to the Insti- 
tute in September, and which was cofttrived to meet comparatively 
firivolous objections which were made to me in my endeavour to get locked 
safety lamps universally adopted. I have avoided interfering with the 
practical reputation of the three lamps in use, and endeavoured, by an 
addition of a simple kind, at veiy small cost, and capable of fitting any 
lamps in use to increase the light and obviate some of the defects which 
arise from the habits of colliers. 

Sections of Davy's and Clanny's 
^ Lamps showing the addition of 
=^ Safety Tubes and mode of 
Locking by a Leaden Rivet. 

The improvements are shown 
in strong lines. 

Iron Wire gauze 1000 holes 
to sq. in. 

Scale— one half fuU size. 
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ToiJw oidioaiy I>ivy/Clsxxii^ )mtmd9ed atUtimey. 

This ^jhimney A, as «hown in-the sketchy is of gless^ contracted near 
tiie bottom to improve the confhastion. It is mounted on a cone of 
perforated eopqfier or gau2se jB^BOthattbeair hasto ezAertfaong^h a double 
gauze. On the topof tiie ohimney'iB a long tapering cap of copper C, 
which, without diminmhing the light, contracts the outtet, so that only the 
slightly cooled products of combustion pass, and it acts likea gauze in check- 
ing the 'passing of an explosion upwards. I hare adapted a very 
similar contrivance to the Mueseler, and in which the abr has therefore -to 
enter nsecesaarily througii 'three gauges, imd to pass out timragh the 
chimney and two gauzes. The light is in all the lamps nearily douUed. 
My olgecthBB been, at a cost of 6d.9 to put ^fi^ iso^fty 2a97^ tn^tc^ 
It will fit any lamp, and can be made by&e lamp-cleaner at any colliery. 
The effi9dt will be to prevent danger in case the glass^'of the Hueseier 
breaks, to obviate the risk aiising from dirty lamps, and to prevent any 
tampering with the flame. 

The locking of the lamps is, in my opinion, the most important subject 
connected widi stffety lamps, fify dbservations of the causes of explosions 
tend to show that the use of unlodked 'lamps, or the partial Hghting with 
oamdles in a colliery, is more dangerous than when exposed lights alone 
are used. Where lamps are nominally locked by the common screw, the 
men can uclock them whenever they wislh to do so, and in some instances 
I have found the majority of the lamps having the hole of the screw 
rimed out from the frequency of the practice. To remedy this evil prac- 
tice (one of great frequency and importance), I have tried several plans. 
One is, the locking by a long key passing up the pillar of the lamp, and 
made of this length, so that if a false key were made, it might be more 
easily detected on the person of the offender. The lamp which I have 
sent showing this improvement also has a circular wick, which is raised or 
lowered by simply turning the gauze. Another plan is, a padlock brazed 
to the oil-box, with thu key-hole downwards to clear it of dust; but 
this too can be picked. The other lamp which I have sent to the Insti- 
tute, exhibits the first attempt at a method of locking which at once de- 
tects any attempt to open it. It consists of a lead rivet passing through 
cheeks on the upper nnd lower part of the lamp. It is clinched by 
nippers, which leave a letter or die-mark on the end of the livet. To open 
the lamp the rivet can be cut across the middle with a knife, and then the 
two ends .&rQp:out. 

I need hardly say, that as my oljjectis to Fimplify and remove some of 



ifM iifi0illti6BiB wrrimg'tit a jnora perfiact sfatem of lighting adUerifliy 
^MtJEDj of these (Kiggeitiora ore At tiie eeraceiof joijiaoB wko duxmm 
io Bffplj ikeau 

I remain^ 

Vosfs irefj trol jy 
Edw. Sinclair, Esq, HRHBKET MAiOKWDBTEL 

ik Lamp, idih tberadAfKhaticDi laiOBunfBibd ¥7 lb. Ifidnrortli, wse 
eshihitod. 

Mr. TAYum zemadked that it appeanad ^o»plk«Bt;edyiMai.iiet ^toilaliid 
Id gire ii iwtter light than the orsdiiiaiy 1Q8?j« 

The PjUMifisirr aaid he eeitainly felt jus mind "verj nuidbi i»liei^tqr 
dw eiqwnineiitB which he had made upon fia&tj lAmps. He wae 
much more satisfied as to their safety than he was before. .Inflifieeexpe* 
rimenli he fcnad that when the flawe yaiied the ganse it did so mder 
eirenmstances which never <night to ooeur in practiea. He &k quite sa- 
tisfied that with ordinary care the lamps uied in miaeg hffpe were per- 
fcotly safe, fie though the Dary Iiamp, if |m>perly use^t ttod if taken 
#at of the xnixtare af explosiFe gases witiumt puttiag it into a great velo- 
city so as to inctrease the teiiq>ei*atQre heyond a eertaju point, would not 
pass the flame. It was certainly of importance to know under what cir- 
cumstances the flame would pass, flo that they -might guard against it. 
With Stephenson's L^np, which was pretacted hj glass, joo such circom- 
atances could occur, and he therefore thought that Lamp an exceedingly 
safe one. As long &*i the glass semained whole, the gas would not afiect 
the intensity of the flame beyond a oeribaiD degree, when it would be ex- 
tinguished ; and, if the glass broke, it simply became a Davy I^Eunp, and 
they knew under what circumstanees it woidd explode. In practice the 
heat of the flame never could hecome so intense as to ciiuse an explosion. 
It ought to be observed, however, that the shield wfis no {Hreventive 
against explosion. It was only about two inches high, and could not 
prevent explosion under the ciroumatances elicited by his experiments; 
therefore, they ought not to depend upon the shield as a preventive under 
these circumstances. In ordinary practice no ease could occur wherein 
the intensity of the flame would become so great .as to cause an ex- 
plosion. 

Mr. Dunn — ^The inventive genius of the country was now alive upon 
this subject, and it ought to be allowed to run on, without this Society 
pBenaunciig in favour of any particular lamp. It was probable that 
icune new invention might ^ine out before the next meeting iifter such 
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tin iop&uon had been pronounoed. It was theFelm deairaUe to let the 
progress of improTement go on, and they ooold select out of the many 
inymtions brought forward that which might be best adapted for the 
particular circumstanoes of the mine. 

The Pbebidbnt— vFoa aro quite right. This is an age of progress, 
and it is desiraldB it shoidd be promoted. 

Mr. Tatlor — ^Adverting to Mr. Dunn's view of the subject, it might 
«till be thought desirable to give a little direction to the inventive genius 
of the ^untry. They might assume, from recent experiments, that 
practically speaking, the Davy wis a safe lamp ; but, at the same time, 
he was afraid they must also admit that the Davy Lamp did not give a 
su£Scient degree of light. If they could get a lamp to combine the 
safety of the Davy with a greater degree of light, it would no doubt be 
very beneficial. 

Mr. Dunn thought Mr. Mackworth had admitted in his paper that 
many accidents occurred in mines under the use of the Davy Lamp 
The contrary, he believed, was the fact. 

Mr. Tatlor said he believed there was not one authenticated instance 
of an explosion having occurred under the use of the Davy Lamp. He* 
had investigated the subject very carefully, and had come to that con- 
clusion. 

Mr. Sinclair — Mr. Mackworth states the same in his paper. 

Mr. Tatlor — It mentions the instances of broken lamp glasses occur- 
ring as from one to four weekly ; if you multiply that by the number of 
weeks in a year, it will give about say 200. 

Mr. Sinclair — But in all these cases the glass was not broken, they 
were merely cracked. 

Mr. Tatlor— Does Mr. Mackworth say so distinctly ? 

Mr. Sinclair — Yes. He says " out of more than 200 lamps, a piece 
was hardly ever broken out of the glass." 

Mr. Tatlor thought it worthy of consideration whether much finer 
gauze than that commonly used might not be introduced. When Davy 
invented his lamp, the manufacture of wire gauze was not so perfect as 
it was at present. With a greater number of apertures, the quantity of 
light would be materially increased. 

The President — The only question would be as to the gauze being 
suflSciently strong. 

Mr. Tatlor— ^Yas. 

Mr. SouTHfiRON, Jun., observed, with respect to the locking of the 
lamps, that the principle suggested by Mr. Mackworth had been adopted 
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in the -StepheDBon Lamp in those recently constructed, and was found to 
be of Yery great value. 

The Pbbsident next called attention to the other subjects of dLiSus- 
sion. ' In reference to Mr. Groenwell's paper on the Ventilation of Rise 
and Dip Workings, Mr. Thos. John Taylor explained, by means of a 
diagram, the difference of resistance at Yarious points in coursing the air 
through the workings of a mine. The general result was, that both in 
rise and dip workings, as well as those on the level, irrespective of tem- 
perature, there was a difference of resistance, the column of air entering 
the working being more eoti^essedj and consequently denser, than that 
passing out. In working to the dip the light air had its natural ten- 
dency to ascend in the return unimpeded ; but in working to the rise the 
contrary was the case, the light air having to be driven downwards be- 
fore it passed into the upcast shaft. — ^After some general discusoon upon 
the subject, Mr. Taylor promised to resume it at a future meeting. 

The Bbcrbtart then read a paper '^ On Boring,'' by Mr. H. Mack- 
worth. Papers " On Water as a Ventilating Power," and ^ On Coal 
Gutting by a Machine,'' a model of which was exhibited, were also sub- 
mitted to the Institute. 

The President having retired, the chair was taken by Mr. Thos. John 
Taylor, who presided during the remainder of the proceedings. 
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IMPEOVBMBBTTS Ilf BOBINa 



FOB 



MINERALS, T^ELLS, AND SHAFTS. 



OuB President haying invited oommnnicf^tions fioo^ Members of the 
lostitatey on various subjects intimately associated wxth Minings amongst 
which he ennmerated Borings I have endeavoured to draw a practical 
comparison of the relative merits of the various systems employed on the 
Continent, with the view of submitting to the notiqe of the Institute, the 
success which has attended the system and> operations of Kr. Kind. 

It is surprising in this country, the richest in the world ifi present 
ayfulable mineral wealtih, and where the beds of mineral, fiuntly sketched 
in their subterranean depths by the researches of the Geologist, are for 
a large portion covered up by unconformable rocks, that so little attempt 
has been made to iipaprove, and raise into a science, the practice of 
boring, whether it be to ascertain the position and quality of Coal, Iron- 
stone, Slate, Gypsum, Salt or Mineral Lodes, to obtain Gas as in China, 
Salt or Medicinal Springs in their apprq)riate rocks, to intercept the 
drainage of geological basms by Artesian Wells, to bring upswater from 
g^reat depths of a natural temperature, sufficient for public baths, without 
the intervention of fuel, or j^ply to inform a landed proprietor of the 
▼alue of his estate in depth, in the same way as his map does of its super- 
ficial extent. In all these respects, we are thrown eveiy year still more 
on the art of the Borer, by which we see through the Earth's crust, and 
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certify the existence of those new sources of wealth which science has 
taught us to expect. 

There are few departments of Engineering towards which so many 
paths of science tend ; there are few operations of a mechanical kind 
which require the union of so much ingenuitj^ patient observation, and 
unflinching perseverance combined ; and yet, notwithstanding the prac- 
tical skill and mechanical capabilities of which we boast, we are, in the 
practice of boring, allowing the continental Engineers very much to sur- 
pass us. 

Towards the close of the last century, James Ryan patented a method 
of extracting by boring lumps of rock aa specimens; and several other 
patents have followed, such as that of J« Good in 1823, for improvements 
in the tools ; yet little improvement has been made in boring in England. 
In France and Germany, since the time of Bernard Palissy, until 30 
years ago, the progress was also insignificant. Since then, the talent and 
ingenuity of D'Oeynhausen, Degous6e, Kind, and others have met with 
well-earned success, and have rendered the operation of boring more 
effective, rapid, economical, and certain in its results. 

The multiplication of Artesian Wells, which are said, m the majority 
of instances, to return double the capital expended, has aided in improv- 
ing the art, and led to the carrying out of much larger and deeper 
borings. The well at the Abattou* of Grenelle is 600 yards in depth; 
the boring to the Salt Spring at Mondorff, executed by Kind, is 764 
yards deep. Similar borings near Brunswick reach to 566 and 626 
yards, and at Minden to 742 yards. 

Boring can conveniently be clas-sed under five systems. 

The Abb6 Imbert relates, that he had seen in China, holes bored from 
5 to 6 inches in diameter, to a depth of 5 or 600 yards, at a cost of from 
400 to £600. 

The Chinese system consists in suspending the tool by a rope wound 
on a drum, by which the tool is alternately raised and dropped, and it 
acts solely by percussion. The shank of the chisel consists of a heavy 
iron cylinder, and the toraion of the rope is sufficient to turn the chisel 
after each shock. This system has been several times employed in Eng- 
land. At Ardwick, near Manchester, holes of considerable size, from 
3 to 4 feet in diameter, were sunk by it. It has been employed and im- 
proved by Jobard & Selligue ; and at Sarrebruck Mr. Sello, the Director 
of the Government Coal Works, has bored numerous air-holes of a foot 
in diameter, during the progiess of the coal-working:«, for ventilating 
the drifts and removing the fire-damp. 
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The principal objection to the system, lies in the difficulty of boring 
throngti hard strata having a considerable dip, or straight enough to ad- 
mit of the insertion of tubes in soft ground. 

The English or Grerman system, which is too well known to need a 
detailed description, consists of a continuous series of iron rods jointed 
or screwed together, and carrying various tools, which are made to pe- 
netrate the strata either by a circular motion or by percussion. Although 
fiir yielding ground it may be sometimes convenient to use wimbles and 
similar tools, in hard quartzose sands and all kinds of rocks, the system 
of percussion is alone appticable. 

The objection to the continuous iron rods is well stated by M. De- 
gous^>^ 

" When the borings are very deep, the weight of the rods prevents 
" the Borer acting by percussion, and yet there is no other means of pe- 
^ netrating hard rocks ; the instrument therefore runs the risk of break- 
*' ing frequently. Besides, to act by percussion, the instrument raised 
'^ from 3 to 4 inches, and then allowed to &11, is subject to a tremulous 
'^ motion between each shock, which lashes it violently against the sur- 
'^ faces of the bore-hole; this tremulous motion repeated from 12 to 
'^ 15,000 times a day, and during many months, entails the deterioration 
'^ of the retaining tubes ; and if the bore-hole is not tubed, makes the 
'' hole oval in tender portions, giving rise to crumbling in ; and the frag- 
'< ments occasionally press angularly against the tool in such a manner 
'' that the rods break by the efforts necessary to extract them." 

To obviate this objection to some extent, D'Oeynhausen's Slide has 
been extensively used on the Continent. It is inserted at a height of 5 
or 6 lengths of rods above the tools, so that it confines the shock of the 
fiill to that portion. By means of a strong spring, or counter-balancing 
the upper lengths of the rods, this portion has simply to support the 
weight of the lower; and is generally made of lighter materials, fre- 
quently of wood with iron ferules and screws. 

The third system, that of the Soci6t^ Freminville, presents many in- 
genious contrivances, and every care has been given to bring the principle 
on which it is founded, to the utmost perfection of which it was capable. 

It cQHiBts chiefly of an improvement on the Chinese method. The 
entire depth of the hole is tubed, the tubes being kept loose by turning, 
so as to descend as the boring proceeds. A pile chisel works in grooves 
at the lower end of the tube. After a certain depth has been bored by 
percussion, a forked tool, with saws at the extremities, which are forced 
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oiihnirdfl bj a imgy efdarges £he hole to a dizet snffidest for die descent 
df the tube^ 

The system of Monsieur Fanvellei which next calls for notiee^ possesses 
a high degree of noTellj and ingenuity. The removal of the chisel to 
^0^ of the bo^hole being cleared^ is unneeessarj^ as by iheaos of a 
rapid current of watel*, the debris are brought up to the earhee as soon 
as formed. The tube in this instance^ screwed together^ forms the rod, 
and extends to the bottom of the hole, but is oonsideraUy smaller than 
the hole in diameter: A great advantage is also gained in the continu- 
ous clearing of the sur&ce acted on by the chjseL Ordinarily the cur- 
rent of water is forcidd to descend the inside of the tiibe^ whilst the debris 
are brought up by the current on the outside; but when passing through 
gravel or rock^ it is found necessary to force the current up the tube. 
In this manner stones of S| inches by 1^ inches in si^ have been brought 
up by the current. 

At Perpignan^ according to Mr. Arago, in July, 1846, a boring was 
made by this system to a spring ^t a depth of 186 yards, in 28 days, or 
140 hotii*d of actual work. A boring at the same place, undertaken by 
atidther person, occupied 11 months in arriving at the same depth. 

The action df underground currents, and the absorption of water by 
certain strata, as well as the difficulties presented in deeper borings, have 
dperiated against its general adoption, however extraordinary may be the 
i-esult in some grounds and in shaUow borings, under fortunate circum- 
stances. 

The fifth system, which I think especially deserves the attention of the 
^' borer," as (^ffering^ a solution to most of the difficulties and imperfec- 
tions of this work, which has been uniformly successful in a great number 
of instances during the last nine years, and is very extensively at work 
on the Continent^ is that of Mr. Kind. The three improvements which 
I shall have specially to mention, are the use of light rods, boring with a 
^^freefalV^ percussion tool, and the method of ascertaining, with the pre- 
cision usually attained by a shaft, the exact nature and dip of the ground 
bored through. 

At Besch, iii Luxembourg, Mr. Kind first used the light wooden rods, 
and a depth of 290 yards was bored in seven months, at a cost of £820. 
The next work to which the apparatus was applied, was the deep boring 
for salt at Mondoirff. During the progress of this work, Mr. Kind in- 
vented the free falling tool, and in July, 1844, it was applied at a depth 
of 871 yards. The work had, up to that time, occupied 87 months, and 
cost, including tubing to a depth of 291 yards, the sum of £1,878. The 
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loirer porlioii» 323 yards in depth, was ekeented in 14 months^ at a tost 
of£829. 

The ^'free fall" of the tool^ with a length of rod attached to it^ effects 
in a more perfect manner the object of D'Oeynhausen's slide, in removijtig 
from the wooden rods the injurious yibrations oaosed by the shodc of the 
tool. 

The mode of action is explained by Figs. 1 and 2; the first showing 
the manner in which the upper end of the piece (A B) is taken hold of 
by means of the fengs (C D)j which work on the centres (JE) ; the 
latter figure exhibiting the position of the various parts at the moment 
the tool is released. The tool is not shown, it is screwed into the bottom 
o{(A B). Th^ fengs are made to bite by means of the ring and wedge 
(I) being forced downwards. As this ring (I) is drawn up, it imme- 
diately opens the fimgs. The ring and wedge are attached to a leather 
piBton (K)j made about half an inch less in diameter than the bore-hole. 
The rods are meyed up and down in the usual way. At the end of the 
upward stroke, a sudden motion is communicated in the opposite direc- 
tion ; this causes the pressure of the water against the under side of the 
piston to lift the ting, and open the fengs* The tool fells, and the rods 
follow at a slower speed. Having descended to the proper point, a slight 
upward motion, producing pressure against the upper side of the pistcm, 
causes it to descend With the arm and ring, and dose the fengs. The 
tool is then lifted to its position for the seccmd felL I saw the system in 
operation at Stiring, Creuzot, and Denain. The ML was from 1 to 3 
feet; the number of strokes per minute, widi manual labour, from 8 to 
16, which can be increased, by the application of machinery, to 20 or 26. 
Hie weight of the felling tool was frrai 8 to 10 cwt. The holes were 12 
inches in diameter. The rods are about 45 feet in length, made of wood, 
8 inches in diameter, with iron male and female screws to unite them« 
At Creuzot the boring was expected to reach the coal through the lias 
and triassic series of rocks, at a depth of 600 yards. The progress had 
been 81 yards in the 13 days precedmg, which was considered satisfec- 
tory, as the ground required tubing, although intersected by haid layers 
of rock. At Denain the hole had been sunk 66 yards in six weeks^ 
through similar ground. 

A boring at Hesse Homburg, is intended to obtain water (^ a tem- 
perature suitable for hot baths, at a depth of 770 yards. It had at^ 
tained, in September last, a depth of 570 yards. At Schaning^ in 
Biunswiiek, a boring for salt springs, 626 yards in depth, was lately ex- 
eettled at a cost of £1,600. 
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Appendix No. 1 contains the particulars of 10 bore-holes in the car- 
boniferous and later rocks, excluding the cost of installation, smith's 
shop, and carriage of materials. 

The ordinary prices charged in Enc^d for boring holes of small dia- 
meter, without tubes, are— 

£. s. d. 

For the first 100 yards 80 

second do 230 

third do 380 

fourth do 630 

fifth do 780 

sixth do 830 

the cost for the first three 100 yards being £690, or £2 6s. per yard ; 
and for the lower 3G0 ywds, £2,040, or £6 16s. per yard. 

Degouste estimates that a boring on his own system, 665 yards in 
depth, will cost, in easy ground, like chalk, £6,340 ; in the beds of the 
secondary formations for obtaining coal or rock salt, £10,200 ; and in 
ground ofiering the greatest difficulty, £13,980. I am informed that 
four 8-inch borings at Salens Jura, in the same lias and marls as those of 
Kind, but executed by Degous^, were of the depths of 265, 270, 257, 
and 206 yards, and cost on an average £4 6s. 8d. per yard. 

He conlaraoted to execute an artesian well at Houen, 360 yards deep, 
for £1,600, defraying every expense. M. Degous^e has constructed 
artesian wells in other parts of France, averaging 275 yards deep, at a 
cost of from £600 to £1,000. 

The artesian well at Crenelle, including the whole expenses and con- 
structions over the well, cost £14,500. This was executed by Monsieur 
Mullot, as well as a boring at Montreuil sous Laon, varying from 10 
inches to 4|-inch in diameter, through sandy clays, hard and soft chalk 
marls, to a depth of 332 yards, which cost £2,080. 

From these figures it will be seen that the free fidl system can justly lay 
claim to great advantages, both in cost, time, and the magnitude of the 
bore-hole. In appendix 2 wiU be found an abstract of the register of 
borings executed by Kind at Kreutzbcrg, Moselle, in which some unusual 
accidents occurred. 

There remains for me now to describe the mode adopted by Mr. Kind 
to detach cores 10 inches in diameter, and upwards of two feet in length, 
from the bottom of the bore-hole, so &s to exhibit, with the utmost ac- 
curacy, the quality of stone passed through, the direction and amount of 
dip, and the actual thickness of the bed of rock or mineral. Evrard and 
Souich had early contrived a mode of making a cut with the boring 
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ehiael in the line of the meridian^ and then breaking out a piece of rock 
containing the mark. 

Another method by which the direction and amount of dip could be 
known, depended on the meeting with a bed of soft shale, overlying one 
of hard rock. The shale was carefully scraped away. The position was 
ascertain^ in which the chisel stood the highest, and the amount of sub- 
sidence which occurred when it was moved at right angles to that posi- 
tion, was carefully noted. The first position of the tool was the tine of 
dip, and the fall alluded to was the amount of dip in a length equal to 
half the diameter of the hole. 

The tools used by Mr. Kind for cutting and extracting cores are re- 
presented in figure 3. The first is a crown borer, which, being armed 
with five chisels, by percussion, makes a circular cut to the required 
depth. The second tool is then lowered down to the bottom of the core 
thus formed, and the curved teeth sUde down the sur&ce of the core. 
The interior cylinder, which had previously been suspended by a cord, is 
then lowered so as to press the teeth inwards ; a few vertical motions 
are given to the rods by which the teeth groove themselves into the core, 
and then by a jerk the core is detached, and brought carefully to the 
surface. 

I obtained some specimens of the cores whilst abroad last year, and 
have sent them to the Institute for inspection. I found at that time 
that Mr. Kind had taken out a patent for England, and he has since 
appointed an Engineer, Mr. Wall, in this country, as his representative. 

Several other improvements were progressing under his direction at 
Stiring (Moselle), amongst which were shaft borings. A shaft, 
14 feet in diameter, had been bored by a tool similar to that represented 
in figure 4, 100 yards in depth, in about nine months, by the aid of two 
steam engines of 12 horse power, through the new red sandstone. The 
principal object was to save the erection of a SOO horse power engine, 
which would have been required to keep the pit dry. But as these at- 
tempts may still be classed as experimental, and I have already tres- 
passed beyond the limits I had originally intended, I must conclude this 
sketch of a system of boring, which appears to fill up a void hitherto 
existing in mining practice, whether it is used for taking an accurate 
vertical section of the whole of the strata in a mineral property, for as- 
certaining the beds of minerals lying under a working shaft, and assist- 
ing in its sinking, or for executing large and deep Artesian Wells. 

HERBERT MACKWORTH. 



(37 



c^ 






'f^'^ 






I 

i 









s 



u 

o 

O 



^ 
^ 



Hi 

._ s 






III 

.=»tA — 



e 



t 
l! 



I 












I 
I 



n 



1 I 





s*-,-*^ 




-%i*i^ 








^ 




^w^^.>^'■rf^ 


-^QUQfl 


- S 




F^i 


u> 


^ 


o 


1^ 


o 


O O 




Pi 


i 


^ 


I'- 


s 

n 


9 

■* 


i 


3 


i 1 






■Komtn 



3 



* 
O 






'* o t- 



^ 






Sot O ID » ^ 
« 9 8 £5 * ** 



g g 

B e 











a 














i? 


fS 






3 




1 


g 


i 


1 1 


i 


1 




^ 


i 




1 


CI 


4 


^ 


^ 


•s 




5! 




i 


5 
o 


5 



p^ CI rt r-t 



c 

St 

I 
§ 



B IB 



a (§ 






I 



S^ K 



o 
fc 



S 



-3 
U 

i "^ 



1 s 






B 



6-" 

t. ^ 



68 



.5 



I 



^1 .1 






■2 
"1 




li iMU 



ili 



II 






I 

I 

I 




> «:: o o » «ii« o> lo 

> 0> U9 O) CO CO »0 0» 






o 

09 




Ok 



• 09 *« 01 fH 09 CO OeOD^Mt^ 

• r-t e« CO iH 00 o> ao3^t^eob« 
«oioio«^Si 09eo95^n 









• b* CO 09 09 -^^ A <X>99'«^CO 

1660606 66666 



§r*66i6« 



>ss * s 



6 



• co-^coe^oooow-^^ooo* 

09 rH kO 04 i-i 00 r-4 



a 55' 






.3 ».-..!• = . 



8 



'4 



^ .5 -^ t* O O <D i-i 09 O •-• t* •-• t* 
•-• 09 01 09 »-• rH -» 09 •-• .-• 



to 



S§«§53 09Og-09 









a„«oo» 



.1; 






69 



KreuUt^fiMmr Forhach (Moselle.) 

TABLf 0^ MONffiLT COST OF BOBING. 



Month. 


Dwptli 

Bo«d. 


DlABPRlt*iniT». 




pwYud 
(kMbvloir) 


Entirts cent 
per Ytrd 
for e«b 

100 Yvrdi^ 


TotiL 


Fteitt 


I*bffir» 


Bunn 


StnlUi* 


pentrt, 


ftun- 


lesi. 
Mir — 

June ,.,*.. 
July ...... 

e«pt«rolier . 
October..,, 

DecemlHT, . 


Yurili, 

71-73 
M-T7 

0-60 
33-63 


121'ia 

195-7 7 

lOOija 

01-30 
0&-S4 
W^9 


2 

]34*0a 
30-3fl 
IfifM 

T-S5 


60-74 

4fi-e4 
71-87 


a-oa 

47«J 

4(HW 
46-77 
31 "74 
61-38 
06^ 


3-38 
4'U 

3-sa 

S-74 
8'?6 


£ 

fl-lff 

a*iB 

O'fiS 
S'12 
0-11 
4-64 

O'lD 


1*^1 
3^31 

ll-il6 
4*44 

eio 

0*« 
fl-74 


SmilliirB. 

S877 

333-64 ^ 
Iffl-* 
4»'7(> f 

i7*oa>' 
4i-oe 


i5-1?0 

Snd 100 

Yijditt 

per Yard, 

43-50 

Y*rdit 
pETYird- 

ae-13 




aM»7 


soe-es 


SMsa 


45«-S« 


sii-ao 


95^3 


i^-m 


(Rt-IH 



F. THE K;.Vv •. 'K 
PUBLIC ]l[;i:.,,; 

T»1 r^^N 'V 



BY C< 



A Jf0Wfu:a.n Tit 




70 



WAKING'S 

COAL CUTTING MACHINE. 



By HERBERT MACKWORTH. 



The primary cause of the accumulations of explosive gases in mines^ and 
therefore of the serious accidents which ensue^ is (in the great majority of 
instancesX the compelling air to descend along airways in those parts of 
the mine in which fire damp may possibly exist. In mines where 
{he upcast shaft is not to the rise of the workings^ it may be requisite to 
aDow the air to descend in order to enter the bottom of the shaft, using, 
however, in such a case, great precaution, and excluding all exposed flame 
from that portion of the mine. To make the ventilation, as it is called, 
^'ascensimud" in other parts of the mine, it is necessary to have a re- 
torn airoourse to the rise of the workings. To fSacilitate the carrying 
out of this essential prevision for the safety of every fire damp colliery, 
(but one too generally neglected), every encouragement should be given 
to more rapid and economical modes of driving airways. 

The success which has accompanied the tendency of the present age 
to substitute machines for hand labour, holds out the prospect of suc- 
cess in iqppljring machines to cutting a uniform substance like coal, and 
driving airways through it. This application would have an important 
bearing on the safety of mines on other grounds, in enabling mines to 
be more rapidly opened out, and the seam to be intersected, or the 
winning to be surrounded by airways so as to drain out the gas ; in ren- 
dering more common the mode of driving first, out to the extremities, 
and then working back towards the shaft ; or in uniting two collieried 



71 

with the view of improving the ventilation. Several machines have else- 
where been attempted without success^ which may in some degree be attri- 
buted to their being too close an imitation of the Colliers pick. 

Mr. Charles H. Waring^ the Mining Engineer of the Neath Abbey 
Goal Company^ has constructed several ingenious working models, and a 
machine; worked at present by two men. From its performance under these 
cirpumstances; it is very desirable that steam power should be applied to it* 
Annexed is a plan which Mr. Waring has submitted to me, showing 
the mode of opening out a colliery by the use of his machine, so that it 
may yield its fioll average of coals in the shortest time aftwr the shafts are 
down, amd so that the coals may be worked ^'in descending/' which is 
necessarily the safest manner. 

The Hand machine, of which two views are given, consists of two saws, 
which make the nppest and fewer parts of eeuch out respectively, and are 
advanced alternately, one before the other, by means of a screw After 
numerous trials, extendii^ over a period of 5 or 6 years, of various kinds 
of circular and other cutters, the form of teeth exhibited is found to 
yidd the best effect. The weight of the machine is 2 owt. It is heM 
firm by v^qal scrsms, and oooupies a space in the heading about six 
incbeeiii width. It gq^, when worked by two men, a groove 4 feet long, 
I of an iD(^ wide, ami 20 inches deep^ at the rate of an inch deep per 
nuniitjd in an tu^vour^Ue seam of eoal, which has a parting of 15 indies 
of shale and bad coal near the middle of the seam. The machine can 
be f|t once a^usted, so as to work vertically, diagonally, or horizontally, 
a^d tdce advantage of tt^ sUps and partings which intersect the face of 
tiie coa}. Mr. Waring proposes to attach a small air cylinder to this ma- 
dtinei connected by pipes with an air forcer on the Water Pumping Engine. 
Theairthusdiscbargedneartheroof of the heading, would be sufficient, in 
many itist^oes, to dilute the gaa given off without the necessity of 
driving, as is usual) a second parallel airway, connected with the first at 
intervals by thirlings. Under such circumstances an important saving 
might be obtained. Engine power is about to be applied to the machine 
for the puipose of driving a heading 1,800 yards in lengthy at the Bryn- 
dawe Colliery> neat Neatb^ and, even should this prove to be aa expen- 
sive da the ordinaiy ^stem of driving airways, an important gain will, 
in my opinion, result in the time requiied for opening out a colliery. 

The following is DIr. Waring's statement of the estimated effect and 
cost. 

"To drive a heading, 6 feet wide in a 6 feet seam, 5 vertical cuts are 
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'' made in tike fece 18 inches apart^ and 1 horizontal cut at about midway 
''between floor and roof, each ctdt being S feet deep. According to the 
''power -of tlie etigine api^ied tixis cut may be deeper^ and the speed of 
"advBncing nifty be increased abdve -^^ of am inch per cut? At this 
^Bpeed a^ at 64 strokes per mhrate the mait^hine will cAt 4 incites per 
"minutey or each cnt in 8 minoted, wbich give^ 38 minuted for the thne 
^(ocenpied in tbe 6 etits. Whflst the machitie is cutting, the men can be 
"" at work tit die 4side of it wedgmg down amd fillii^. For moving the 
''mlKdiJte, wedgii^ down, and filling, allow 24 miiiut^. llieil ih one 
"hour, 5 fiwl iriH be «it, or 16 yards per 24 hours. 

"A few facrse power tan freqttieaitly be spared from the pumping en- 
" gine, but say that a separate ei^e will be required r — 

£ 
" Then 10 horse high pressure engine, horizontal cylinder, boiler, 

forcers, Ac, 300 

Four inch pipes in pit, says 100 yards, 100 

fixing reservoir for air, <S:c., 100 

500" 
"This engine compresses the air and forces it through the pipes, from 
" which it is taken to the air cylinder on the Coal Cutting Machine by a 
'^flexible hose; fresh pipes being laid, as required, to bring the ^'main" 
"up to the face of the work." 
'^ Interest and wear and tear on capital to bottom 
of pit, 10 per cent per annum,=£50, or 36. 

4d* per day-r-by 16 yards, =3d. per yard forward. 

Pipes in heading. Sin. at 8s. 6d. per yard, =3s. 6d. „ „ 

Enginemen (the pumping enginemen may attend 

partly) to expenses =10s. per day 

Machine men and fillers, 8 turns, 

2 men in each, 6 men at 46. =24s. „ 
Machine, =10s. „ 

448.-r-by 16=28. 9d. „ „ 



6s. 6d. „ 

" But if the pipes, &c., are afterwards used for driving machines, and 

" cutting coal in the stalls and feces of work, the whole of this capital 

" should not be charged on one heading ; and if used only for driving the 

" airways, and then removed, the above cost will be i-educed by the value 
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<< when removed. The value of the coal is not taken into oonnderation. 

''The engine^ or cylinder^ will be proportumed to the hardnesR of the 
'^coal; and the speed with which it may be cot The quantity of air 
" delivered at the face of the heading may amount to 200 cubic £9et per 
'^ minute, and where this is not sufficient^ brattices or air trunks may be 
^ used, as at present, to increase the circulation of air." 

The cost of labour in some parts of England, as compered with the 
coal producing districts of the Continent^ which are gradually coming 
into competition with our own; and the restriction of the production of 
coal which the scarcity of labour imposes, wiU, I confidently hope, direct 
tlie attention of the Members of the Institute to the merits of this Ma- 
chine for Gutting Goal, which is the result of many and varied practical 
trials. 
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WATER 

AS A 

VENTILATING POWER 



By HERBERT MACKWORTH. 



When the natural ventilation of some collieries becomes languid or an 
explosion has rendered the employment of a fiimace dangerous^ the most 
conmion resource is to turn water into the downcast shaft, for few pits are 
without an excess of pimiping power. The fisdl of water being unequally 
distributed over the area of the shaft produces, to some extent, rotatory, 
or reverse currents in the shaft, and its ventilating effect seems mainly 
due to the cooling and consequent increase of weight of the downcast 
cohmm of air. . The air again heated by the sur&ces of the mine, the 
lights, the animal heat, and rarified by the exhalations and saturating va- 
pour, ascends the upcast with a velocity proportionate to the square root 
of the difference in the weight of the total columns of air resting on the 
bottoms of the two shafts. Water, under these circumstances, must be 
classed with natural ventilation, as producing motion by temperature. 

There is in this application a motive agency of a mechanical kind 
which is nearly altogether lost, and which, from its small first cost and easy 
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application^ might be employed with advantage in sinking shafts^ and ven- 
tilating small collieries^ where the ftimace or other motive power might 
be inconvenient. This appUcation of water has been long known in some 
mining districts; and where a head of water can be obtained onahill side^ 
and there is a level or adit to conduct the water away after having per- 
formed its duty in &lling from a su£Sicient height^ it is probably the most 
economical ventilating power which can be employed. In North America 
the air brought down by natural water&lls is collected in its compressed 
state by suitable vessels, and employed as a motive power for machinery. 
Similar in its effect is the air-trunk^ used on the Continent for ventila- 
tiou; which has been found to yield a useful effect, amounting to 15 
per cent, of the motive power. 

The Section is given at Figure 1. The cylinder, or supply pipe A, is 
made just large enotigh to take the required quantity of water. The 
lower cylinder, or trunk B, is made about three times the area of the 
upper. At C, are a number of doping holes, through which the air is 
drawn, and the water by its fall and by breaking on the sloping block D, 
ejects the air by the air-trough E. The water overflows at the orifice F. 
In one instance the air is forced through a tube of 4 inches in diameter 
and 450 yards in length, after leaving the machine for the purpose of 
ventilating part of a mine, llie height of the &11 is 30 feet, and the 
compression of the air is measured by 83 inches of water. The water 
supply pipe has been made as much as 9 inches in diameter, with a dis- 
charge of water of 100 cubic feet per minute. It is thought by some 
that several air-trunks of 16 feet fall, each placed one below the other, 
produce more ventilation than a long one possessing their united fall. 

In mines in Cornwall a somewhat similar contrivance exists for airing 
the ends of drifts or the rise of a winze. The winzes being 10 fathoms 
in depth, this is a conmion height for the fall, (A) Fig. 2 is the conduit 
trough, (B) are bars to break the stream and entangle the air, (C) is the out- 
let air-trough. The bottom of the trunk is usually fixed two or three inches 
below the surfiEice of the water in the receiver, which gived an indication 
of the pressure exerted. Although the pressure of the air which can be 
obtained by the above arrangements is considerable, the contracted area 
of the pipes and the excessive proportion of the water used to the air which 
they impel, render them unsuitable to a considerable ventilation. There 
are several means of remedying this by employing the enormous pressure 
which the depth of an ordinary shaft can afford. 

This mode has been employed, with success, in the drifts of the 
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Merthyr Tunnel^ lately constructed. Two of the shafts were 1^70 
yards apart^ and it was found advisable to drive a single heading, 7 feet 
by 6 feet in sisse, to a lei%th of 700 yards. Th^ air was carried in by 
troughs, but delay being experiaioed from want of air and from powder- 
smoke hanging in the hee after shots were fired, a waterblast was fitted 
into the horizontal air-trough as represented in Fig. 3. 

The shaft was 94 yards in depth. An iron ppe 1 mch in dia- 
meter being brought from a cistern at the top, down a trough, branched 
off at the bottom on each side, as shown in the sketch, and terminated in 
2 roses or beUmouths. The escape of the water was regulated by cocks 
and 6 holes, each -^ inch in diameter, were drilled into each rose. The 
top end of the pipe was turned horizontally, ending in a rose, pierced with 
still more minute holes to exclude dirt. The enormous pressure forced 
out the water like a blast of condensed steam. The current of air at- 
tained a velocity of about 1,200 lineal feet per minute, through a trough 
of 10 inches square, and nearly 800 yards long, clearing out the smoke 
from the working face, and returning by the heading to the shaft. The 
other branch mpe and jet performed a similar office for the tunnel, on the 
other side of the shaft;. The discharge of water from each rose did 
not exceed a fraction of a cubic foot per minute, and it ran out to the 
open end of the tunnel. 

The apphcation of this method to sinking shafts needs no recommen- 
dation. The water can be readily intercepted before it reaches the bottom 
of the shaft;. This application of water is capable of great extension. 
Pipes of 2 or 3 inches diameter can be connected with the pimips or with 
water confined by tubbing in the shaft, or be brought down from the 
sur&ce, and the water can be discharged through a number of holes, suffi- 
ciently small to break it up into the finest spray, but with sufficient mo- 
mentum to spread outwards and fill the area of a shaft. The arrangement 
of the jet holes in one or more roses can be accomodated to an area of any 
shape, the larger holes being placed near the circumference. An arrange- 
ment of this kind in connexion with the highest lift of pumps in a shaft is 
shown in the sketch. (Fig. 4.) Its cost would be about £10. It would 
be useftil in collieries subject to fire-damp, to be set in motion on the oc- 
casion of any explosion or other emergency, when ventilation could be 
carried on entirely by the pumping engine. In two instances in which I 
have had this new motive power applied to the whole area of the shaft it 
has produced very remarkable results. Another method, of which imper- 
fect modifications are not uncommon, combines the air-trunk with the 
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waterblast, as shown in the sketch. (Fig. 5.) The air enters the vertical 
air-trough by numerous holes in the upper part of its sides, and the effect 
of the accumulated velocity of the water is tra&mitted to the whole area 
of the shaft, by causmg the stream, broken up by the intermixed air, to 
diverge outwards at the lower extremity. Forcing air bemg attended 
with a greater loss of power ordinarily than exhausting, these jets can 
sometimes be arranged for the latter object. 
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NORTH OF ENGLAND INSTITUTE 



OF 



MINING ENGINEERS. 



GENERAL MEETING, HELD ON THURSDAY, MAROH 2, !854, IN THE LEC- 
TURE ROOM OP THE LITERARY AND PHILOSOPHICAL SOCIETY, 
NEWCASTLE UPON TYNE, 

Wm. Anderson, Esq., V.P., in the Chair. 



The minateB of Oancil were read by the Secretary, Mr. Sinclair, and 
appioyed. 

Mr. Sanderson then called the attention of the meeting* to a resolu- 
tion passed at the last General Meetrng, when he was not present ; which 
resolntion was recorded in the prmted report of the proceedings as follows, 
^'That tins meeting* is of opinion that the time has arrived when it is es- 
sentially neoesBBry that a Minii^ School and College of Practical Science 
diould be established in tins district; that this Institute appears to be the 
most suitable body to take the initiatiTe in such an object; and that the 
Cbunoil be requested to consider and report to the Institute the necessary 
.praliminary steps to be taken towards the establishment of such an Insti- 
tutiam" What he wished to remark here was this, that he did not think 
the words of the resolution were in strict accordance with trutii ; for, he 
held in his hand ibe report of an inaugural address on the establiiAment of 
aSchool of Medicine and Practical Science, in this town, in the preliminary 
prooeedings of which the President of this Institute took a part, and he 
could not see how it was now desirable that this Institute should take 
the initiative in the establishment of such an institution. He did not see 

M 
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any notice taken by the President in his remarks^ on introducing the reso. 
lution referred to, to the meeting, of the existence abeady in wis town of 
a College of Practical Science. There was, certainly, an allusion to the 
differences that unfortunately prevailed among the members of the Medi- 
cal Profession; but, none to the existing College of Practical Science, and 
therefore he thought the language of the resolution, adopted at the last 
meeting, was not strictly correct It was incorrect to say that this Insti- 
tute should take the initiative, simply because such an institution was 
already established. He happened to be a member both of this institu- 
tion and the other, which, he had trusted, would have had more co-opera- 
tion from the Viewers than had been met with, especially, as Mr. Wood 
said, we could not undertake such an object successfully and satisfactorily 
without the co-operation of the Mining Engineers of the district. He 
quite agreed with Mr. Wood that a College of Practical Science, effi~ 
ciently conducted and properly supported, would do honour to the district* 
Certainly, the one in existence had not made that progress in the depart- 
ment of Practical Science which, on its establishment, they were led to 
anticipate; but as &r as the Medical School in connexion with it went, it 
was in active and successful operation. What he now proposed, was that 
the resolution passed at the last meeting should be reconsidered, and that 
some'notice should be taken of the institution already in existence, and 
which was set a-going by the assistance of the President himself. It was 
desirable to avoid difficulties, if it were possible to do so, but he did not 
think the course which this Institute was now taking, was conducive to 
that end. If persisted in, it was probable they would not only have 
two Medical Schools in the town, but two Mining Schools. There was 
allusion made by the President to the University of Durham in his obser- 
vations at the last meeting. Now, there were certain reasons existing why 
the two Medical Schools could not go in union together, and one of the 
principal of them was the connexion with the University of Durham. 
He thought, therefore, under all the circumstances, if anything could be 
devised to prevent discordance in this matter it would be very desirable. 
Mr. LoNQBiDaB said he thought it would be in the recollection of the 
members of the Institute, that a Committee was appointed to communi- 
cate with the College of Practical Science, the University of Durham, the 
Literary and Philosophical Society, and other scientific bodies in the Town, 
with the view, if possiUe, of securing their combined action. Attempts 
had been made to reconcile the differences between the medical schools, 
^ut had fiEuled, and there did not appear any probability of such reoon- 
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dlation being effected. He was sure every one there regretted, very 
muchy the existence of these differences. If Mr. Sanderson was prepared 
on behalf of the party he represented^ to bring forward any proposition 
upon the subject, the Council of this Institute would, he had no doubt, 
be ready to give it their best consideration, but he thought that after 
Hbe fiulure of the attempts which had already been made to reconcile the 
contending parties, Hr. Sanderson had no just ground for complaint 
f^^ainst the Mining Institute. 

Mr. Sandbbson said, what he complained of was that the resolution 
ignored an institution which was already in existence ; whether it was 
going on as it ought to do or not was another matter, but its existence 
ought not to be ignored. 

Mr. fisiD suggested the convenience 6f taking this discussion when 
the President was present. 

Mr. Dunn considered the discussion premature. The Committee had 
not made their report, and until they did so the discussion ought to be 
deferred. 

Mr. Sanderson said, all he objected to was the wording of the reso- 
lution, which he thought not strictly correct. 

The Chairman said he thought it would be better to defer any dis- 
cussion on that point until the President was present. 

Mr. Sanderson concurred in that opinion, but as he was not present 
when the resolution was proposed, and this was the first meeting that had 
been held since, he had availed himself of the earUest opportunity of 
calling attention to the subject. 

Mr. LoNaRiDOE said, before the meeting proceeded with the reading 
of papers, there was one subject he wished to mention. They had gone 
on for a long time electing new members in a manner rather contrai-y to 
the rules, which provided that the members to be proposed should be 
nominated at one meeting and elected at the next. 

The Chairman said that arrangement was only made until the Insti- 
tute obtained premises of its own. The rule regarding the election of 
new members, provided that the names of members, proposed and se- 
conded at any meeting, should be exhibited at the Rooms of the Institute 
till the next Monthly Meeting, when their election would take place. As 
the Institute had not yet obtained possession of their own rooms, the rule 
could not be acted upon, but it was imderstood that so soon as the Insti- 
tute did obtain premises of their own, which was expected to be before 
the next meeting, the rule would be strictly enforced. 
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The Sboreta'bt said there were two fttpen by Mr. T. ¥• Hall before 
the iDStitotey one being '^ On Safety I^umpe^ and IsqirovenMnto in Colliery 
Worldngs;" the other on ^'Penetrating Dangerooa Gaaee.'' The jfint of 
these papers had been read, and stood over for diaeiiBBiM; it had aot been 
disoossed at the last meeting in OGDseqnence of the abeenee ef Mr. HalL 
Mr. M. DuKN, referring to an obaerfatitm he had nada at % former 
Meeting, and the ooDdasion then eome to^ said he flioaght it waa hardly 
competent in the Society to pronoonoe an qrimon in foifoor of any par- 
ticular Lamp; it was better to aBow the incentive genina of the ooontry 
to take its ooorsey and the varioiiB praetioal parties coaeened in Mining, 
would, from their own knowledge and eqwEieiioe, seleot the Lamp that 
was best and safest under the particular ciroumstaiioeB of each esse. 

Mr. LoKOiUlxiB said that he perfectly agreed with the qrinion ex- 
pressed by Mr. Bobt Stephenson, at a former meeting of this Institute, 
that it would be very undesirable to oonmut the Society to any formal 
expression of ofnnion on the Enbjects brought under dJscassian. 

The Secrbtart observed that the papers had been read, and any 
gentleman was at liberty to express an opinion v^on the solgeot in the 
course of the discussion, but 9ach opaian would oslj be taken as that of 
the individual makmg it. 

Mr. Dunn said he thought it desirable that Mr. Hall sheidd state the 
advantages his lamp possessed, if any, over other Lamps in existence. 
Would Mr. Hall state in what way his Laaip was superior to those of 
Glanny, Davy, Glover, Stephenson, and others? 

Mr. Hall said, he thought it best to place the Lamp before them, and 
allow them to judge for themselves. His great object had been to pro- 
duce a Lamp that would combine all the advantages required both for 
light and sdSaty. It was put together in a workmanlike manner, and he 
would leave them to judge whether it was better than otihersornot Mr. 
Mackworth had read a paper at the last meeting of the Institute, in which 
he described a Lamp which he recommended in preference to what he calls 
^ the more perfect Lanqps of Glover or HalL" Why give preference 
to a Lamp that was less perfect, over others that were mine perfect, 
Glover's was a Glass Lamp. Here was his Gauae Lamp, one which 
produced more light, and combined great safety, which was not 
cobbled up and put together in a rough way, but was completed 
in a workmanlike manner. He had been engaged upon the subject 
six months before Mr. Mackworth had first brou^t his Lamp for- 
ward, and lie found that he could not cobble up a Lamp to make 



8a 

a perfect one; tiie consequence was be was obliged to set to work 
witb a workman who never bad anything to do witb a Lamp before, 
and whOy the principle being new, had nothing to take his attention 
from going on with the work, and he considered they would find he 
had made a very good job of it 

Mr. LoNoaiBOB said that, as he observed in the Lamp brought fiirward 
by Mr. Hall, tsilvered wire gauae was adopted, he wished to know if in 
Mr. Hall's opmion there was any difibrence in the quantity of light trans- 
mitted through silver and iron gauae. 

Mr. Hall said, from his ewn experiments lie could not discover any 
difference in the light; the light let out depended "upon the number of 
holes in the wire; the smaller the wire the great mimber of meshes there 
were in a square inch; he found that he got more light irom gauze with 
1,296 holes, than with 784, that he got more still with 2,500, which was 
the Lamp produced, and he even had Lamps made which went up to 
6,400, and even from that to 10,000. Tba fine gauaes he found to be 
sufficiently stnng for the purpose of safely. 

Mr. LoNORiBQE, — But you did not think there was any difference aris- 
ing from the colour of the wire, as far as that goes ? 

Mr. Hall, — ^I did not think so; I tried it with a photometer, and I 
prefer the cdour of Platina to that of either silver or iron; tbePlatina 
colouris produced on theironbyannealingthe wire withoutair in a hotcasing. 
Mr* Dunn, — What size of gauze does Mr. Hall recommend? 
Mr. Hall, — I have tried about double the number of holes in the 
Davy withgoodeffect. Ihavegotagoodlight widi l,296hole8inthegauze. 
Mr. Bakkas said he thought it necessary they should know some- 
thing of the metal the gauze was made of; for Mr. Wood had stated that 
copper gauze was dangerous to make use of in a heated atmosphere. It 
wat! desirable to know which was the best for that purpose. 

Mr. Reio said, in the experiments that were made by Mr. Wood, it 
was found that copper wire gauze passed the flame more readily than 
iron wire gauze. 

3fr.HALL8aidhe was present at the experiments, and believed the Lamp 
made use of in these experiments refeired to was a surveying Lamp made 
with brass wire. He preferred iron or platina wire, but copper wire was 
better than brass. 

Mr. Dunn, — According to Sir Humphrey Davy's opinion, iron wire 
was best. 

Mr. Hall, — But in the way my Lamp is constructed the gauze bas 
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no connexion with the flame, being proteoted from it hj a cjUodery of 
gla«, 

Mr. Boyd, — But the glass may break. 

Mr. Hall, — "Ereia in that case my Lamp would still be a safe Lamp. 

The Secretary said he thought Mr. IBbU had somewhat misond^ 
stood Mr. Mackworth'sobeeryatioos with re&renoe to the preference to be 
giren to the Lamp he described over other ''more perfect'' ones. Mr. 
Mackworth was fevoimble to the principle of Mr. Hall's huap, bat pre- 
ferred a simpler and less ezpensiTe mode of construction. 

Mr. Hall said he had not read the remaiks in that way ; but he 
thought there were other remarks in the same paper that ought not to 
pass without obserration. Mr* Maokwortibi had made some remarks 
upon the Tentilation of Foreign Mines on tfie F^ Uast system, which, 
he said, were superior in that respect to Knglish Mines, in which he, of 
course, included aD the mines of this disttict, making, in his erideoce 
before the Committee of the House of Gonmions, in respect to the latter, 
four or fiye exceptions, which he now extends to fi%. Etbqitions were 
were made in feyour of Hetton, Tyne Main, and KiDingwortfa, which 
were ventilated on the furnace principle ; and, he supposed also Beaton 
Delayal was alluded to, as they now got there more than 70,000 cubic 
feet of air per minute, from ,the operation of the Steam Jet Now, he 
considered that in all the collieries in this district were doubly better venti- 
lated than those in Foreign Parts, leaving the great mass of the collier- 
ies to which Mr. Mackwordi had referred, in his own district, which he 
had had the power over two or three years to improve. Even his one 
or two model collieries were not equal to the worst of those of Northum- 
berland and Durham. This was a matter for the Viewers rather than 
him to take up, because it was a slur upon their character to which they 
ought not to submit. If in Mr. Mackworth's district, where he speaks of 
wanting to have good locked Lamps the practice ofthe men has been to use 
false keys so long and to such an extent as to wear large holes in the brass, 
the pitmen of Northumberland and Durham ought not to be included. A 
Government Inspector seeing that practice prevail, and having power to 
prevent it, ought to have put a stop to it long ago. If such practices 
prevailed in Mr. Mackworth's district that was no reason why he should 
cast a stigma upon the Viewers of this district, and the miners generally 
in Northumberland and Durham, where, for the last twenty years, at 
least, such a practice had not prevailed. 

Mr. Dunn said Mr. Mackworth had, no doubt, founded his opinion 
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upon the statements on ventilation made to him by official, and scientific 
men. 

Mr. Hall, — Are you of the same opinion? 

Mr. Dunn, — Certainly not; but the statement was given in evidence 
before a Committee of the House of Commons as the result of official 
inquiry. 

Mr. HALL,-^Did it include the mines of Northumberland and Durham ? 

Hr. Dunn thought it did; and it seemed to be Mr. Mackworth's opi- 
nion from the investigation he had made. 

Mr. Hall put it to Mr. Dunn whether the worst of our Colleries were 
not better ventilated than those in Belgium and on the Continent. 

Mr. Dunn admitted they were, but said he spoke merely as an ama- 
teur, whereas Mr. Mackworth spoke officially, after having, examined 
everything. 

The Chairman, — Had not Mr. Mackworth some of his colleagues 
with him ? 

Mr. Dunn said Mr was with him. 

The Chairman, — And Mr. Dickinson? 

Mr. Dunn said he did not think Mr. Dickenson was with him. 

The Chairman said he thought they could not look over the state- 
ment made by Mr. Mackworth without noticing it in some way or other. 
Having done so, they might now proceed with the other business to come 
before the meedng. Mr. Hall had also a paper upon Improvements in 
Colliery Workings ; had any gentleman any observations to make on 
that subject? 

No remarks were offered. 

The Secretary then read a paper by Mr. Mackworth, on Coal Cutting 
by a Machine, of which a model and drawing were exhibited. 

The Seoretart, after reading the paper, said he believed Mr. Peice 
had also taken out a patent for a Coal Cutting Machine, which would 
probably come before them at another meeting, so that it was evident 
the subject was attracting attention. 

Mr. Hall said he was very certain his friend, Mr. Peice, would give 
an honest opinion upon that or any other subject he might speak upon. 

Mr. Barkus observed that nothing was said about sharpening the 
teeth in Mr. Waring's machine. 

(A Member, — There would be no difficulty in grinding them if 
necessary. 
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The CHAiBiCAff aoid the next subject to come before the neetmg wan 
a paper by Mr. Mackworth, on *' Water as a YentOatiiig Power." 

Kr. T. Y. Hall asked if die mode described bj Mr. Ihekworth was 
an original invention. 

The Sbcrbtart said Mr. Mackwordi described what he had seen npon 
the Continent, and the Water Power was nsed for Tentifaiting' in 
Amenoa. 

The paper having been read, ^^he discussion of it was defined untfl the 
next meeting. 

Mr. Hall said he had not foimd any better mode of ventihtion in 
America than that adopted in this neigfaboorhood, and he foimd if we 
resorted to water-power, we had not the momntainoos streams to work 
with, which were sometimes found in America. 

Mr. T. T. Hall then brought the subject of a paper whieh he had 
faiid before tin Council, on Penetrating Dangerous Gasss, anl enquired 
why that paper had not been brought before the meeting. After some 
discussion as to the propriety of deferring it, the paper was read. 

Mr. T. Y. Hall in reply to an inquiry from the Chairman, said he 
should have a lengthy document on the Coal Trade and the probable 
duration of our coal fields, of which he had given notice to the Chair, 
man, in readiness to be brought forward at the next meeting. 

A new anemometer, the invention of Mr. Dickenson, the Government 
Inspector of Mines for the Lancashire district, was exhibited by Mr. Reid, 
and elicited the approval and admiration of several of the members. 

It was of a very simple construction, consisting of a Fan of Talc, suspen- 
ded and properly balanced so as to reduce the friction to a minimum. A 
quadrantal arc graduated on one side shewed the number of feet of air 
passing in each superficial foot of area per minute, the instrument being 
placed at right angles to the current of air, and properly adjusted by 
means of a small plummet attached, and protected by glass, the whole 
arrangement being so contrived as to fold up like a book and go into a 
moderate sized waistcoat pocket. 

Mr. Rbid observed that Mr. Dickenson had sent him the instrument 
for exhibition at the February meeting, but, only receiving it upon 
entering the Room, he was unable to apeak to its merits. After a month's 
trial, however, he had much pleasure in speaking approvingly of its 
merits. It had been carefully compared with other anemometers during 
that period, and he could testify to its being an instrument of very simple 
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eoDAtnietioii, and of a most easj and convenient application, well adapted 
to the requirements of underground Inspectors, Wastemen, &c., &c., 
especiaDj in narrow air-courses, and whose time would not admit of the 
lengthened observations necessary in using other anemometers, which ge- 
nerally occupied minutes to ascertain properly the velocity, whereas the 
object was attainable in a few seconds with Mr. Dickenson's. 

The Chairman highly approved of the little instrument exhibited, 
and obeenred that everything, of course, depended upon the adjustment 
and graduation of the index. 

Mr. Reid observed that the original graduation was carefully compared 
with the best instruments of the kind made in Paris; and that he under- 
stood from Mr. Dickenson that great pains were taken to ensure correct- 
ness. So far as it had been tried during the past month it agreed to a 
nicety, after due allowances made with the other anemometers for friction, 
on each trial, and he had no hesitation in recommending it for its con- 
venience and ready application alone. 

Adjourned. 
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PENETRATING 

DANGEROUS GASES. 



By T. Y. hall, 

eldon square, newcastl&on-ttne, 1863. 



ILLUSTRATED WITH DUGRAMS. 



Tha annexed diagrams represent and illuBtrate a simple, practical, and 
commodious plan for enabling a man to penetrate, without delay, to 
great distances, to abide there some time, to obtain a knowledge of the 
dreomstances, and act freely in Under-ground excavations filled with 
dangerous gases, and was submitted in competition for the prize of 2,000 
Francs offered by the Belgian Government, and the Gold Medal of the 
Boyal Academy of Belgium, for a good, simple, and safe mode of effect- 
ing these objects. 

- The plan so described consists of safety pipes of metal, glass, earthen- 
warei gutta peroha,^ or any solid material laid down permanently in the 
thill of the main galleries of the mine, in the direction taken by the air, 
from the top of the down-cast shaft into the workings, and back through 
the ''return," to the ''upcast." There may either be two pipes laid 
parallel to each other throughout the whole course, with a junction at a 
' certain point, or a single continuous pipe, may be used both for the fresh 
air and the return. 

These are represented in Plate 1., where D is the downcast, A the 
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upcast, P the permanent pipes, theoooneof the air in which is indicated 
by arrows; B the boxes, at which the air is stopped or trapped. The 
shaded surfaces represent solid coal, and the white spaces, boards, or 
openings. 

The circulation of air through these permanent pipes is constantly 
maintained by means of a steam jet, air pump, fhmaoe, or other means 
for accomplishing rentilation of the mine far working purposes. 

These permanent safety pipes are provided with boxes, or joints, at in- 
tervals of between forty and fiffy yards, for the purpose of stopping or 
trapping the air ; so as to g^e it through portable tubes into an air- 
tight dress, or into safety chambers, where the workmen may tska refuge, 
or into other safety pipes traversing the boards or galleries. 

These boxes or traps are of a cubical form, and have slides and aper- 
tures on the top inserted into grooves, so as to admit of their being with- 
drawn for the purpose of introducing into the same grooves the end of 
a double portable tube made of Ghitta Peroha, India Rubber, or any 
other flexible material, such end being adapted to dide into these grooves 
in such manner that the apertures of the flexible tubes shall exactly cor- 
respond with the apertures in the permanent pipes. 

Between these apertures in the boxes or traps of the permanent pipes, 
a stopper is or may be inserted, so as either partially or altogether to in- 
terrupt the course of the air, and directit into one of the apertures, (A)or 
of the flexible tubes, whence it will be carried forward into an air-tight 
chamber, dress, or casing, in which the person penetrating the mine is to 
be enveloped, returning thence by the other portion of the tube and 
through the other aperture (A) into the permanent pipe. 

The portable tubes are used for the purpose of penetrating the mine 
by first fixing one end to a trap or stopper, and the other to an air- 
tight dress, or casing, in which the party penetrating the vitiated air is 
enveloped. 

This party proceeds forward to the next trap or stopper, where he is 
furnished with the means of detaching the end of the tube from the first 
stopper, aud affixing it to the one at which he has arrived. The contri- 
vance for effecting this is very simple, and may be easily applied ; but if 
two individuals go in at the same time, which is recommended, they can 
do so by means of the same tube, and thus they will inspire mutual con- • 
fidence, .while they render mutual assistance, and are enabled to pene- 
trate the galleries more quickly than could otherwise be done. 

In case any of the boxes or traps should get out of working order, which 
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would ba rerj iaprobaUe, and it shoold beoofl)« naoaasarj to extend the 
porCaUetobaSy that may be easily done by placing their flat or slide ends 
together, and fastening them by means of nut and screws. 

The atr«tight dress, or casing, may coTer the whole body, or only a 
portion of it, as may be thought proper. In either case there would be 
a belt of brass, or other metal, to go roimd the waist, having an overlap 
for the purpose df uniting the upper and lower portions of the dress : 
such belt being oonstracted with aperturesand slides, similar to those in 
the permanent pipes, for the purpose of attaching one extremity of the 
flexible tube thereto when necessary, and carrybg the air into the body and 
head dress, in order to su]qily a. sufficiency of pure air to, and remove 
deteriorated air from the individual penetrating the mine. 

The 6et will have an additional protection of sole leather, or gutta 
pdrcha, to prevent the dress being cut in that part while passing through 
the galleries of the mine. A ppe, having a self-actiog valve within it, 
might be placed in communication with the brass belt, so as to admit of 
air being fiwoed through it by means of a pair of bellows from the inside 
of the drees when necessary, to supply pure air and other restoratives to 
any of the persons who had been injured by the explosion, and who were 
still in the mine, but unable to move without assistance. 

The nppeit part of the air-tight dress may be made sufficiently wide to 
admit of the arms being withdrawn from the sleeves, and the hands ap- 
plied to any useful purpose inside the dress. 

The metal belt will be kept in its proper place by means of leather 
straps attached to the body, and will be provided with suitable crooks on 
which to suspend, when necessary, one or more reserve coils of flexible 
tube8, a capacious pouch, and a Safety Lamp. There will also be 
pockets inside the dress, for putting anything into that might be de- 
sirable to take into the mine. 

In every case of an explosion, it would be advisaUe to put on the air- 
tight dress at the top or bottom of the shaft, although the shaft and even 
the main galleries may be penetrated for a considerable distance, without 
danger, in consequence of the air in those parts not being contaminated. 
Generally, however, the deteriorated or foul air is met with before reach- 
ing the district where the explosion took place. 

On arriving at such places, it will be necessary to apply the flexible 
tubes. 

In order to test the quality of the air in the mine afi;er an explosion, 
and its capability of sustaining life, it would be advisable for the parties 



90 

as they adyanoed akmg tly galbriiB of ihs mint^ to obsenne the eflbot 
of the air outside the dross, on some liTing^ sniinal, such as a 'dog, cat, or 
other animal of less Talue. By makiiig such ohserratioiiB, a pretty cor- 
reet judgement might be fbnned as to the probabOxty of any of the 
miners snrviTing amongst the oonlaminated air or gases. 

The 8a£9ty Lamp wffl be enoAed in a proper covering of metal,, or 
glass, or partially of both, the air being supplied to it by means of a 
tobe attached to^the metal belt. The heated air may be made to escape 
at the top, throngli a small portion of double wire-gauss^ with 10,000 
holes per square inch, protected by self-acting yalTO orer it; or the 
heated air may be carried off by means of a return tube connected with 
the return tube inside of the dress, and thus assisting TentQation without 
danger or inconyenience. In either case, the BttSkj I^mp, invented by , 
Mr. T. Y. Hall, of Newcastle, is rsoommended, as it is constructed upon 
a princqMd to bum witliout smoke, and combine great luminosity with 
perfect safe^ from explosion. 

At each junction of the main pipes, where provision is made for the 
purpose of attaching branch pipes thereto, so as to form a communica- 
tion for admitting the air into a glass case, to be jJaced against the wall 
in the gallery for the purpose of containing a Safety Lamp, to remain 
stationary, and be kept constantly lighted, if necessary. This would 
assist ventilation in the main tubes, and so illuminate the galleries as to 
admit of their being traversed at all times without carrying a lamp. 
Where air pipes are laid in the mine for working machines, for the cutting 
of coal, &c., the same pipes might answer this purpose also. 

It is proposed that a sufficient number of air-tight dresses, or casings, 
be kept constantly in readiness at top or bottom of the shaft, tog^ether with 
a sufficient number of flexible tubes, so as to be available at all times. 
Tubes and dresses may also be kept at the principal flats or stations in 
boxes provided for the purpose. 

As an additional means of safetyfor workmen in fiery mines, it is proposed 
to form Safety Chambers, or what may be termed Refoge Stalls, in such 
of the boards or openings in the galleries as may be thought advisable 
and convenient (See Fig. 1.) Such safety chambers should be air-tight, 
or nearly so, and ventilated by means of fixed tubes in connection with 
the permanent pipes, the entrance to be by two trap-doors, which can be 
opened only firom the outside. A means of communication between the 
parties in lliese chambers, and those at the top or bottom of the shaft 
might easily be established. 
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It 18 respectfiillj submitted that the method above deacribed is not 
onlj practicable, but commodious and safe, for enabling a person to pene- 
trate, without delii J, to great distances, to abide there some time, to 
obtain a knowledge of the circumstances, and act freel j in underground 
excavations filled with dangerous gases. The plan has been described 
as applicable to Coal Mines; but it equaOy is so to all places where 
noxious gases or impure air exists. It is simple in principle, and infal- 
lible in its operation, at least so £» as infallibility can be predicated of 
human means. 

It is recommended that the workmen be firequentlj practised in the 
use of this apparatus so as to become competent to appl j it when neces- 
sary, with as Utde dday as possible, as such can be practised at no cost. 

The advantages to be derived from the introduction of the apparatus 
and system, herein described, into mines, would be very considerable, 
while the expense of doing so would be exceedingly small, particularly 
when done as the workings of the mine are in progress. 

A pit that may have a capital of £60,000 employed in conducting it 
ought to pay for interest and redemption at least 8 per cent, or £4,000 
per Annum. The extra sum required in order to have the apparatus and 
its appendages always in readiness, would form a very small addition to 
such capital, and would not be a sacrifice of interest to more than £20 
a>year; whereas, when an accident did occur, by enabling the works to 
be resumed at a much shorter period than could otherwise be done, the 
saving of interest thereby upon the large capital embarked in the under- 
taking, would far more than counterbalance the small cost of the 
apparatus. 

In short, so obvious are the advantages to be derived from the use of 
such apparatus in cases of accident, by enabling the lives of the men to 
be saved, and the works to be speedily resumed, that the Government 
ought to make it imperative upon all Colliery Owners to construct such 
apparatus on the opening out of every mine. 
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NORTH OF ENGLAND INSTITUTE 



OF 



MINING ENGINEERS. 



QEXERAL MBBTINO OP THE INSTITUTB, HELD IN THE LECTURE ROOM 

OP THE LtTERARY A.ND PHIL030PHICA.L SOCIETY, NEWCiLSTLE 

UPON TYNS, APRIL 6, 1854. 

fiBi^SBBBaaaSSSaBSBSiSBiaB 

NicHs. Wood, Esq., PaBsiDBirr ov thb Ihbtttutb^ nf Tins Chair. 



The Hmntes of the Oonncil Meetings hsmng been read"; the meeting 
proceeded to the election of members. 

The President then stated that the subjects for discussion were Mr. 
Longridge's paper on Choke Damp, Mr. Mackworth's two papers^ one on 
Boring according to the plan of Mr. Kind^ and the other on Water as a 
Ventilating Power. He was happy to see a gendeman present who would 
probably offer some remarks in explanation of the system of Boring de- 
scribed in Mr. Mackworth's paper. They had also a Coal Cutting Ma- 
chine before them^ by Mr. Waring^ of Neath, whom he was also glad to 
see present, and who would &your them with any explanatory observa- 
tions respecting it, which might be thought necessary. There was, like- 
wise, a paper by Mr. T. Y. Hall, On Penetrating Dangerous Gases, which 
had not been discussed. The regular course was to take the discussions 
first, and the reading of papers afterwards. The only paper to be read 
was one by Mr. Hall on the Extent and Probable Duration of the Northern 
Goal Field. 

Before, however, (said the President,) we go on with the discussion, I 
think it necessary for me to notice some remarks made at the last meet- 
ing by Mr. Sanderson, whom I am very happy to see present to-day. I 
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regret that in consequence of an accident I was preyented firom being 
present at the last meeting. The subject Mr. Sanderson brought forward 
was that of a Mining School and College of Practical Science^ which it 
was proposed should be established in this district; and, in noticing which; 
I must first of all beg Mr. Sanderson deaily tounderstand^that itis not 
the wish of this Institute, myself, or any of the members thereof, to in- 
terfere in any way whatever with the College of Practical Science, which 
Mr. Sanderson states is in existence, and with which he is connected. I 
did deliyer, as he stated, an address to that Institution with reference to 
the establishment of a College of Practical Science in this town. It is 
well known to most of the members present that a meeting was got up 
for the purpose in thi8l)uilding; I attended that meeting; and having 
always been very desirous, and feeling the necessity for such an institu- 
tion, I gladly availed myself of that opportunity of, as 'fiur as I could, 
promoting> such an object. The consequenc^ was that I was asked to 
deliver a lecture in what was then called, and was intended to be, a Col- 
lege of Practical Science, in connection with the Medical Coll^, which 
Mr. Sanderson promotes, vis., the College of Medicine on Rye HilL In 
doing so, I was not aware, at that time, that there was any difference of 
opinion in the town upon the sulgect. I considered in doing so I was 
promoting the general interest of the district. No division of opinion, 
that I was then aware of, existed upon the subject, or that there were two 
institutions, of which I have since heard more of than I then knew. I 
have since found, and' I regret very much, that there are two parties con- 
nected with the medical establishments, and that there are two separate 
medical institutions in the town. I have endeavoured in the promotion 
of the object I had then in view, which was the establishment of a Min- 
ing School and College of Practical Science, to promote a union between 
these two parties. Probably, like every other person who interferes in 
such a case, I have been blamed by both. Whether that is the case or 
not, however, my object was a straightforward one, which was the estab- 
lishment of a College of Practical Science and Mining School. Those 
were the reasons which then induced me to deliver a lecture on the sub- 
ject ; and, since then, I have done everything which would in my opinion 
promote such object. I must, however, before proceeding further, notice 
one remark which Mr. Sanderson makes, wherein he alludes to the Uni- 
vei-sity of Durham. I am quite uure Mr. Sanderson will recollect that in 
the Lecture which I delivered, I made the same allusion to the Dur- 
ham University as I did in the meeting here — that it would be a benefit 
to any institution of this kind to be associated with and assisted by the 
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UniTersity of Durham. I have stated that more than once, and^ there- 
fore, I think I may be ezcnsed for saying that I have ever been consistent 
on that point, being actuated solely with the view of having the institu- 
tion established. Now, the reason why this Institute has taken up the 
subject 80 very strongly at this time, is that it is deeply impressed with the 
necessity of such an institution for the benefit of the mining population 
of thif district. The Institute considers it of vital importance that some- 
•thing of the kind should be established. They have anxiously watched 
its ^progress week after week and month after month. It was brought, 
first of all, before the Institution of which Mr. Sanderson is a member. 
Afterwards a meeting was held in the town, at which Dr. Playfair was 
present, when a committee was organized for the purpose of carrying 
the object into effect. That Gonmiictee was constituted of both parties, 
of gentlemen belonging to both institutions, as well as other persons ; 
and it was only when this Institute found that the matter was in a state 
of rest — ^that no progress was making whatever in it — that they took the 
subject up, with the view of carrying the object out, if it could possibly be 
accomplished. I am happy to say that since this Institute has taken this 
step, I have received assurances of support firom gentlemen who are quite 
capable of carrying it to a successful issue — {hear and applause) — indepen- 
dent of support firom other quarters. (Applause,) So deeply are they 
impressed with the necessity of such an institution, solely in a mining point 
of view, that they are prepared to support it to the extent I have stated, 
were.it confined to that limit alone, yet they think it would be extremely 
desirable if such an institution could be associated with other Literary, 
Scientific, and Medical Institutions of the town. While, therefore, we 
consider it our imperative duty to look to the establishment of a Mining 
School in the first place — and while, I think, we shall be enabled to carry 
out such iin establishment independently of any other branch of science — 
we are, at the same time, most anxious that aU existing differences 
between the other Institutions should cease, and that such a united School 
and College might be formed as would do credit to the district, and ac- 
complish all the objects in view. (Hear) . I do hope, therefore, notwith - 
standing the differeoces existing between two very powerful bodies, of 
great influence in the town, that this very desirable object will yet be ac- 
complished. We have, however, one course only to pursue, which is to 
go straightforward and with energy to work and endeavour to establish 
a Mining School, as to the necessity for which we are all agreed, and in which, 
I have no doubt, we shall succeed, and the probability is that we shall 
also be able to unite with it a College of Practical and General Science. 
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I do hope, tharafoic^ witboat seeking to interfere witli esistiog iostita- 
tioii% cat with iheir difirenoei^ that both jNurtiet will rally xovad us, aad 
thfttweniaybeooiiieaatt^dMiso&whiahtoeB^^ aiwnflAing gmanJlj 
gpplioaUe to practieal tpgncgin this town. Idoaothnowtfaatl^annjr 
aoything moa»j(m tiuBJBlgect at proM Pt. I think fiom Mr. danderion'e 
own statement^ that the InstttotiDn with whioh he is ooaneotod has not 
made that progiesg in the departinent of Piaotii»I Sd^ oorita 

estaUiflhment he was led to anticipate. I am Torj l^ivy to find that 
the-Medioal School in oohnezion with that College has been soooessfuL 
I am happy indeed to find from Iheir reparts^ thaA both Medical Bcbools 
have bean snccootful. If the gentlemen ooimeoted with them think two 
Medical Schools aee better than one^ we have no right to interfere; bal 
snoh I belierejs-not the fteling generally. Inoonolusicii,£Belingthedeep 
importance, in *a Mining point of '?iew, of sooh an institntka as I have 
stated, and deeming it desirable that some effort shooid now be made to 
. carry that object out, it was with that view that this Institate.toek the 
matter np at the time alluded to. I repeat agedn, in ceoefaision, that we 
*do not wish to iirterfive in any way whateier with the interests of any 
other institution; but rather than that noUiing ahoald be dime, this In- 
stitnticii must, from neoeasity, confine themselves entirely to the esta- 
blishment of « Mining School, and so endeavour to promote tbe interests 
of their pwn profession, leaving it to time to accomplish a further ex- 
tension. 

Mr Sakdbrson explained the reason, and apologised for having called 
attention to this subject when the President was not present^ as his 
observations were chiefly founded upon what the President had stated. 
He then proceeded—-! am glad to learn fi^om what you stated this morn- 
ing that there is no intention on die part of this institute to interfere with 
institutions already in existence. In that case I do not think it can con- 
sistently assume the title of a College of Practical Science^ which would 
give rise to two institutions having the same name. We have alreaii^ 
two Medical Schools, and I think it very desirable that we should avoid, 
if possible, creating two separate Colleges of Science, which would only 
give rise to a good deal of ill-feeling that would be much better Uvoided. 
If, in any way, we could come to an understanding with the different 
institutions in the town, so as to secure their joint co-operation, it would 
be exceedingly desirable. It would be exceedingly desirable that we 
should go on in peace and concord one with another; but, as I said be- 
fore, I am afraid if this institution take the name which has been already 
adq)ted by another institution you will in effect set up a rival institution 
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of your own ; and I am sore if that were done it wodkl produce a great 
deal of ill-feding, that would be injurious to both sides. No doubt each 
would get friends. There would be a party on both sides, and such a 
state of things would be very unseemly. With r^ard to the University 
of Duiham, the reason why I mentioned it was, that we felt and expected 
when we opened our Medical Schoc^ thatweriKwld be put, with respect to 
the University of Durham, upon the same footing as the other if edieal 
Schod in the town. We found the University quite indisposed to do so, 
they ha ving taken a part with the other School, wHch, m&ct, foramB a part of 
their organisaticm. One Hall, Neville HaD, in tins town, was as much a 
hall as any in existence at Durham. Of course, when we saw that you 
were JEtvourable to joining the Hinii^ Sdiool and College of Practical 
Science with the University of Durham, much in the same way in which 
the Medical School is already joined, we felt quite sure if that were done 
it wodd be a great pity and cause a great deal of division in the town. 
To originate a College very much like that which is already in existence 
in the town would, besides, only be unsatisfisu^tory to both parties. There 
is another circumstance which has excited a littie degree of suspicion. 
The property which has been rented for the accommodation of tins Insti- 
tute belongs to the same pn^nrietors as that occupied by the other Medical 
SchooL You have certainly a right to take the properly of A., B., C, or 
any othd party you find most convenient^ but we felt a degree of 
alarm at this, and thought the matter looked a little suspicious, though 
in reality there might be no substantial ground for entertaining such a feel- 
ing. When it came out afterwards that you were about to establish another 
College of Practical Science in the town, we really felt afraid there was to 
be an attempt made to accomfdish that in one way which had not been done 
in another. When I saw this, I felt it my duty to notice it^ and to warn 
you against doing anything that might excite a bad feeling in the town. 
In practical science and in mining you must be more influential and more 
powerful than we are; you may succeed ; but it will cause an unpleasant 
feeling and widen the dispute which already exists, and which it seems very 
desirable should be put an end to. I sincerely hope that will be so, though 
I do not see any prospect ofitat present. I am glad to state, with respect 
to one of the Medical Schools of which I am treasurer, and therefore have 
good opportunity of knowing the facts, that it is doing wdl. It is not 
necessary for me to say more ; but I would suggest that one or two of 
the committee of this Institute should communicate with one or two gen- 
tlemen connected with the Medical Sdiools, so as to consider if some plan 
might not be arranged to prevent any clashing of interests in this matter. 
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The Prbsidbnt said — It is not desiraUe to prolong this discussion. 
I am very glad to hear the exjdanatioii of Mr Sandenon, and his expres- 
sion of a wish that the two institations should not dadi together, lam 
sore it is not the wish of this Institute^ or any one oonneoted with it, that 
we should dadi together. On the oontrary, we wish to be united, and 
with that view we have endeavoured to promote aunion between the two 
Medical Schools. I am rerj glad that Mr Sanderson seems to be of the 
same opinion as myself that it would be desiraUe there should be 
only one School instead of two. With respect to the name, ^College 
of Practioal Sdence^" probaUy, by adopting it; we may have entrenched 
a little upon the title of another institution. It was with the expectation 
that then* College of Practical Science should be incorporated with that 
of our Institution in some way or other, so that there should be only one 
GollegB of that description in the district^ that we adcqited that title. Of 
course, if that object is impracticable, and we are compelled to establish 
a Mining School alone, unconnected with other branches of sdenee, we 
cannot adopt the name which already belongs to another institution. 
We must confine ourselyes to a Mining School, and, of course, adopt 
some other name. With respect to the University of Durham, I do not 
know at present what amount of assistance it will give us, except from 
what was stated before by the Warden, who said — ^'Tell us how 'to 
benefit you and we will do it We will do anydiing to promote the 
advancement and interests of the mining population of these counties. 
Only tell us what we can do in. that respect and we will do it" Mr. 
Sanderson is under a mistake with respect to the renting of rooms for the 
acconmiodation of this Institute. This Institute does not rent any rooms ; 
the rooms being rented by the Goal Trade. And feeling the propriety 
of keeping a close connection with the Coal Trade, and the conmiittee 
having aUowed us to occupy a portion of the rooms in that building, we 
thankfully accepted their ofier. Therefore, we are not tenants of the 
building, although we will occupy apartments in it. But^ I still hope, 
notwithstanding all that has occmrred, that some' arrai^gpement will be 
come to whei*eby a union may be established among the different insti- 
tutes of the district, and I think the course this Institute is now taking 
is calculated to effect that object 

Mr. T. Y. Hall said, as Mr Sanderson had heard from the President 
that he was in expectation of great assistance in support of a Mining 
School, it behoved the other party and the two Medical Schools to try to 
come together in a friendly manner, to do away with all past differences, 
and join hand in hand. He believed, iix)m what he had heard, and he 



98 

liad opportunities of meeting with both parties^ Dr. Charlton and Dr. 
Dawson^ who were his neighbours^ that both were very desirable of put- 
ting an end, if possible, to the unpleasant feeling that existed, so that 
they might go on harmoniously together, in conjunction with other insti- 
tutions in the town, for the good of the public Neither of the Medical 
Schools, it seemed, had much money, and on that account, therefore, he 
thought their usefulness would be increased by being united. 

The President said, he hoped what Mr. Hall recommended would 
take place, if not at present by and by. 

The President directed attention to the subjects standing over for 
discussion, and asked if any gentleman had any observations to make 
upon Mr. Longridge*s paper which stood first on the list. 

Mr..T. Y. Hall said, the only remark he had to make was that made 
at a former meeting, that the paper was very late in coining before the 
members. It was read at the December Meeting, and not circulated till 
March — ^then with additional notes. 

The President said, it was printed in February. He considered the 
subject well worthy the consideration of this Institute. There were some 
very good practical suggestions made, well worthy the attention of all 
practical miners ; aud he was sure the Institute was very much obliged 
to Mr. Longridge for the trouble he had taken in bringing the subject 
before them. 

Mr. Henry Lonqridoe said, in a report made in 1846, the subject of 
compressed air in sheet iron vessels as a means of penetrating choke 
damp was mentioned, and a small apparatus was exhibited; but it did 
not appear that anything of the kind, at least that he had heard of, had 
been carried out in practice. He should be glad to know from any of 
the members if such an apparatus had ever been tried on a practical 
scale in Belgium. 

Mr. Jas. S. Longridoe said, that since his paper had been written he 
had seen a paper by Mr. Gouat, who also proposed the adoption of 
compressed air in metallic vessels as a means of penetrating choke damp ; 
and he had since seen Combe's work which contained a similar propo- 
sition. If he had seen these before he wrote his paper he should not 
have brought the thing forward; but, as it happened, it was a re-inven- 
tion on his part, of what had been previously proposed. He did not 
know any reason why it had not been practically adopted. Whether or 
not it had been tried and failed he could not tell ; but he still remained 
of opinion that its practical application might be of very great service. 



Buty the pmnt to which heatteehndmost importanee, if it were of anj real 
yalue^ was its being ap^SeabktoeaMihhidiTUvalmii^ Be believed the 
aj^Mmtos m^ht be made hi a eheap farm, so tiiat each miner might 
take one with him when he goes into the woridngs^ as he does his lamp. 
If that were not so, the only benefit to be derived from it would be that 
of enabling the peqile at bank to get aeoess to tile sdbrers after an ex- 
plosion. It was werj much more desirabfe H the men, instead of being 
left until some one went into them, had the means of coming out through 
the dangerous atmosphere themsehres^ or of getting into places of safiatjr 
where the compressed air might be stored up. 

Mr. Dunk suggested that as Mr. Longridge^s paper and Mr. KdTs 
were upon the same sulgeot the discussion should be taken together. 

The Presibbnt said he thought it Tery desirable that both discus- 
sions should be taken at imos. 

Mr. Hall said, he had never read Mr. Lengridgers or an j other paper 
on the subject beibte he had prepared h» own plan; and he had written 
to the Secretary, Mr. Sinchdr, so £» back as August last, stating that if 
he could find a place he was quite willing to test the principle on the 
plan he had developed. 

The Prbbidbnt said, of course it was not to be supposed that there 
was any rivalry in the matter. No doubt this was a very knportant 
subject. They could not have a better illustration of that than the late 
melancholy accident at Ince Hall. They all, probably, would have 
heard that there were seireral men destroyed on one side of a door, while 
on the other side of it there were several men that were saved. It was 
of very great importance, espedaDy in so small a distance, that they 
should have some means of saving life; and it was a serious question for 
the profession whether or not such an apparatus as had been suggested 
might be effectual for that purpose. Of course, any new invention re- 
quired consideration before it was introduced; but he thought both Mr. 
Hall and Mr Longridge might take ft for granted that both papers would 
receive that consideration from the members of this Institute which was 
due to the importance of the subject. As the expense of constructing an 
apparatus, of the kind proposed by Mr Hall, was so trifling, he would 
suggest to that gentieman that he should fit one up in his own colliery 
at Townley, and invite the members of the Institute to witness therresult. 
No one was better able to superintend the application of such a plan than 
the inventor himself. 

Mr. Hall expressed a wish that the President or any of the members 
should provide a place, when he should be very willing to try the experi- 
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ment; but, after some conversation, Mr. Hall undertook to apply the 
apparatus at Townley Colliery, where there was plenty of gas for the 
purpose^ and so afford the members of the Institute an opportunity of 
witneeing its application. 

Hr. Dunn proposed to ask Mr. Hall a number, of questions which he 
had prepared in writing, with respect to several points not sufficiently, as 
he conceived, explamed in his paper. 

The President having perused the questions, observed that they 
might be very proper ones, but, being sixteen in number, it was evident 
they could not get through the discussion of them within any reasonable 
time that day. He, therefore, suggested that the questions should be 
handed to Mr. Hall, allowing him to answer them at the next meeting. 

This suggestion was acquiesced in unanimously. 

The Sbcretary said Dr. Payeme, the inventor of the Submarine 
Boat, was said to have discovered a substance which enabled some 
fourteen persons to live together in an atmosphere completely excluded 
firom the external air, for six or seven hours together. The experiments, 
it was said, had been tried in ComwaQ; perhaps some of the member 
of the Institute could give an explanation of the matter. 

The President — ^Where is Dr. Payeme? I^erhaps the best, way 
would be to communicate with him at once. 

The Secrbtart said, he believed Dr. Payeme was in France. He 
had read an account of the experiments in the newspapers, but that was 
an that he knew upon the subject, 

Mr. Wall, of Prescott Street, London, who had attended the meet- 
ing for the purpose of affording explanation with respect to boring on 
the plan of Mr. Kind, said a firiend of his who had seen an account of 
the experiments in (Cornwall, which were tried in a diving bell under 
water, had written in order to ascertain all the information he could upon 
the subject, when the answer he received was, that the plan was practi- 
cable but too expensive. 

This terminated the discussion on the subject of Penetrating Dangerous 
Oases. 

The Prbsident then directed the attention of the members to the 
next subject of discussion, namely, Mr. Mackworth's paper on Boring 
according to the plan of Herr Kind, in Gfermany. 

Mr. Wall explained by reference to models, which he exhibited, the 
processes of Boring according to the ** Syst^e Kind," and described in 
the paper read at the last meeting. The models were, of the '^Free-fall*' 

p 
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apparatusi the ^* Core Borer," and the ''Core Extractor." The action of 
the free-fall apparatus is to permit the fiill of the ohiael to take place 
without the rods hUing with it; tbe lashing of theroda against the oides 
of the hole during and at the end of the fall was therefore avoided ; the 
rods had nothing to do bat lift the chisd to the necessary height and 
after its fall follow at a moderate speed and lay hold of it again; they had 
not, therefore, to withstand the severe shocks as when rods and chisel &11 
together ; they never rested on their lower end at the bottom of the hole, 
but were always hanging from the end of the lever with which the oper- 
ation was carried on; and were never, therefore, subjected to other than 
the tensile strain in lifting the chisel. On these accounts they incurred 
less risk of breaki^ and could be of much lighter cosstcnctkm; wooden 
rods were usually made use of, which were seldom or never broken, ex- 
cept caused by some accident to the overhead gearing, or, where tubing is 
not used, by a fall of rock in the hole, and even accidents of this latter 
nature were much less liable to occur imder this system, from the rods not 
striking against the sides of the hole. 

The models of the '' Core Boror" and ''Core Extracteur" weie alluded 
to in illustration of the description given in the paper. Care was neces- 
sary in the use of these instruments in order to ascertain, with accuracy, 
' the direction of the rise of the beds, especially in raising the core after 
it had been detached; in order to gaaxd against any error from the 
twisting of the rods, in raising them, straight edges are fixed on to rods 
at right angles to their length, which are kept parallel to a string stretched 
across the mouth of the hole. The system is now in very extensive oper- 
ation in France, Qermany, and Belgium. One of the most remarkable 
instances is at Homburg, near Frankfort-on-the-Maine, where they had, 
in September last when he visited it, reached a depth of 1,800 feet, and 
were gomg through schist and quartz rock. The hole was lined with an 
iron tube from the top to the bottom. They had had very serious diffi- 
culties to encounter, one of which was owing to a bed of loose gravel, 
some distance down, which had closed up the hole after passing through 
it. The object of this boring was to obtain water of a sufficiently high 
natural temperature to be used for warm baths. It is intended to go 600 
feet deeper, when the temperature is expected to reach 96° Fah. In the 
second table of Aj^ndix No. 2 of Mr. Mackworth's paper, a note has 
been omitted which is necessary in order to show bow the average cost 
per yard is arrived at. The total expense of the plant to the end of De- 
cember, deducting 50 per cent, for depreciation, outlay in erection, &c, 
is divided by the depth bored up to that time, to give the cost for pknt 
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per yuAf on tlM wbde dtpdi ; this amoimt is added to the eoet per 
yard in kboiir due to Urn boring iteelfforeach month. In tbemonthfl of 
September and October, it will be observed, that little or no boring is done 
while there is still the same outlay in labour on the hole ; this was due to 
an eztraordinarjr aecideut in a yiolent storm whidK overset the Ixve-house 
and broke the rods k the hole, together with some other accidents caus- 
ing delay and expense to remedy; in thededuction to be drawnfirom this 
example, therefore, these two months should be omitted, lessening the 
depth by 11*91 yards, and liie expense by £104-83» Further, it is to be 
remarked that the outlay in plani includes a small wooden house for the 
residence of the bore master, sheds for snoith's shops, and the whole ori- 
ginal cost of rods, todlB, Sec Vcft a comparison with the old method we 
may, therefore, say that 285 yards of boring, 12 inches diameter, were 
executed for £348, expended in labour ; as to the rods, tools, <&c., there is 
nothing about them to render the cost but very slightly, if at all, more 
costly, than is the old method. 

The Goal Cutting Machine,by Hr. Waring, of Neath Abbey, formed the 
next subject of discussion. A beautiful model of the machine was exhi- 
bited, and Mr. Waring explained its principles and mode of application. 

A specimen of a substance denominated, by Professor Johnson, Hat- 
chatine, and supposed to contain fire-damp in a high state of tension, 
was exhibited by the Secretary, Hr. Sinclair. It was found by him at 
Seaton Colliery, in the County of Durham, at a depth of 250 fathoms. 

The meeting next proceeded with the reading of Mr. T. Y. Hall's 
paper on the Extent and Duration of the Northern Coal Field. 

During the reading of the paper the President foundhimself obliged 
to leave the meeting, and Mr Anderson, of South Shields, one of the 
Vice-presidents of the Society, occupied the chair during the remainder 
of the proceedings. 



EXTENT AND DURATION OF THE COAL FIELD. 

The President observed, that the discussions having been gone 
through tl^e meeting would now take the papers to be read. There was 
only one^ which was by Mr. T. Y. Hall, on the Extent and Duration of 
the Northern Coal Field. It was, he believed, rather a lengthy document, 
but if they could not get through the whole they might read whatthey could 
in the time at their disposal, and take the remainder at another meeting. 
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Mr. "Ball, at the request of the Presidenty then prooeeded with his 
paper, prefiunng it bj obserying that he presamed the objeot of this In- 
stitate was to give uniyersal popularitjr to the viewB the members enter- 
tained, and the improvements that were made^ or proposed to be made 
in our Northern Coal Held from time to time. He deemed it expedient 
for him, while attempting an exposition of the sabjeot he was about to 
bring before them, to solidt their attention while he stated, in as con- 
cise a manner as possible, his opinions as to the propaUe- duration of the 
coal field in Durham and N(»tiiumberland, and other snlgects inmie- 
diately connected therewith. Mr Hall then handed his paper to the 
Secretary, who read the introduction and first three chapters of the do- 
cument^ the reading of the remainder being postponed until the next 
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THE 

EXTENT AND PROBABLE DURATION 

07 

-THE NORTHERN COAL FIELD; 

WITH 

BEMARKS ON THE COAL TRADE 

IX .KORTHUMBERLAND ANB DURHAM. 



By T. Y. hall, 

MEW0A8TLB-UPON-TTNB. 

INTRODUCTION. 



It may be necessary before commencing^ a rather lengthy paper, sub- 
divided into a great number of sections^ on the present state and probable 
dnmtion of our Northern Goal Field, and other remarkable matters 
oomieeted therewith, or included within the range of the subject, to 
mention to the Members of this Institute, that, as many of our most 
infloential members reside in foreign parts, and others at a great distance 
fiom the Northern Goal Field, to which we desire chiefly to direct our 
attention with a view to improvement, it appears extremely desirable 
that this Institute should possess a large and accurate Map of the Coal 
District in Northumberland and Durham, accompanied by Sections and 
Plans, with a written description of the whole, so as not only to render 
elucidation easy to strangers, but to serve the Mining Engineers of the 
district as a work of reference and a guide to the future. 

The increase of Golleries both in new and old districts, and the manu- 
fiusture of Iron and Coke, in which a certain description of coal is largely 
employed, may warrant an extension of this plan a few miles beyond 

Q 
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what may be termed the N.W. limit of the Goal Fields so as to indade 
the North Tjhb Coal and Iron Ore district; and also beyond the county 
of Durham^ so as to embrace the rich Iron Ore of the Cleveland distr&St^ 
on the Yorkshire Coast, and contigoous to this long propdtod Harbour 
of Redcar, with its extendve capabilities of improvement. 

Having already provided Plans and Sections of the Coal Kdd, and 
prepared a long written document on the subject^ it is my intention to 
submit them to the Institute, in pairts, or in about Twenty Chapters, 
under the following heads, (of which the first three are now presented):— 
Chapter 1. — Situation of the Coal Field ; its general character Boun- 
daries, and Divisions. Chapter 2. — Dykes and Faults. Chapter 8. — 
Bivers and Ports. Chapter 4w — Strata of the Coal Field. Chapter S.— 
Colliery Districts and Coal Seams. Chapter 6. — ^The different Kinds of 
Goal. Chapter 7. — Coal Formation in the l^e District. Chapter 8. 
Districts distinguished by the nature of the Coal they chiefly produce; 
Household Goal District Chapter 9.— The Coldng Coal District. 
Chapter 10.— The Steam Coal District Chapter 11. — Doubtful and 
bad Districts. Chapter 12. — General Remarks on the Districts. Chap- 
ter 13.— Public Railways and Docks. Chapter 14.— The Coal Field in 
Sections. Chapter 15. — Prices of Coals; how influenced. Chapter 16. 
— - . Chapter 17. — Gross Annual Outlay for Coal Rents, and taking 
the Coal by Railway, and all other charges to Place of Shipment 
Chapter 18. — Estimate of Probable Duration of Coal Field. Chapter 
10. — Concluding Observations. Any extra information which any of 
the members may be disposed to afibrd me, especially in respect of de- 
tails which can only be reached through the various representatives of 
Local Collieries, will be acceptable, and if it reach me in time shall be 
embodied in the course of the work. And with regard to anything that 
may seem to require correction or be open to debatCi I shaU be very 
happy to h^ar di9Cussion upon it. 
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CHAFrER I. 

SITUATION OF THE COAL FIELD; ITS GENERAL 
CHARACTER, BOUNDARIES, AND DIVISIONS. 

The accompanying plan of the Oreat Northern Coal Field, in the 
Counties of Northumberland i^d Durham, exhibits the relative position 
of the several Collieries, and the ports at which the produce of them is 
shipped; also the croppmg out of the Coal Measures, the Magnesian 
Limestone, and the new or upper and the old or lower Red Sandstone, 
as traced upon the surface from actual survey; the direction of the 
principal Dykes, or Faults, by which the strata have been disjointed or 
broken; and the special districts wherein the various qualities of Coal, 
at present worked, have been found in the greatest perfection. 

This Coal Field is geographically situated between 54^ 35' and 55^ 
22f North Latitude, and between 1^ Iff and 1° 57' West Longitude. 
Newcastle, the metropolis of the district, and formerly considered a 
smoky town, but now, with its street architecture of beautiftd freestone, 
one of the finest in the kingdom, being in 54^ 58' 30* N. Latitude, and 
nearly 1® 37' 30*' West Longitude. This district is bounded by the rive* 
Coquet on the North, and extends Southward nearly to Hartlepool near 
the Tees, a distance of about 48 miles. Its extreme breadth is about 24 
miles, and its area has been calculated at not more than about 800 square 
miles. Mr. Hugh Taylor, in his evidence before the Parliament Committee, 
estimated the area at 837 square miles, or 535,680 acres; while Mr. R. C. 
Taylor, an American author, in his Statistics of the Coal Trade, adopts 
an admeasurement of 780 square miles, or 499,200 acres. As represent- 
ing the superficial area of the Great Northern Coal Field either of the 
above admeasurement may be admitted ; but if applied as the basis of a 
calculation for determining the quantity of what is termed the workable 
Coal existing, and the probable period over which the supply will extend 
without being exhausted, both may be considered open to objections, and 
liable to reduction on several grounds, as will be satisfactorily shewn in a 
subsequent portion of this memoir: The writer, as the result of careful 
measurements, has adopted an admeasurement of little more than 700 
square miles, or 448,000 acres, the details of which will be fully exhi- 
bited hereafter. Even in a considerable portion of this area southward, 
where the seams of coal aro under both the upper red sand-stone, and 
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the Magnesian Limestone^ ako the lower red sand-stone^ thej are proved 
so thin as almost to be unworkable. 

The lineal bonndaries of the Northern CSoal Field assome the form of 
an irregular triangle, one^ side of whioh may be described as nmning 
from the mouth of the Tees westward to Woodland Collieiyy near Cock- 
fieldy a distance of nearly 30 miles. The inland side is finrmed by the 
escarpment of the Goal westward, and the line of sea*board may be 
adopted, with special modifications, as the boundary on the east^ the 
junction northward being at a point near to AmUe Harbour, at the 
mouth of the Coquet. 

The general boundary, as thus described, is accurately defined upon the 
accompanying No. 1 plan. Leaving the Tees near to Port Clarence, the 
boundaiy line on the south proceeds by the coast to Ebrtlqpool, thence it 
fidlows the old Hartlepool Docks and Railway line, passing through 
Monk Hesleton Dean, near to Castle Eden Pit, aoutfa of Hutton Henry. 
To make a straight line of boundary we may, perhi^ go not so fiur south 
as Wynyard or Newton Parks, thence on by Sheiraton, Chilton, the da- 
rence Bailway, to Middridge, East ThicUey, Brusselton, south of Witton 
Park Iron Works, Evenwood, Norword, Cowden, Cockfield Fdl, Butter 
Knowle, and Copley Bent, in the Parishes of Langsack-cum-Softley, 
where it joins the extreme western boundary. The country beyond tl^it 
point is mountainous and destitute of workable Coal Seams, but it 
abounds in rich Limestone Iron and Lead Ores, whioh are extensiyely 
worked beyond and at Allenheads and Weardale. 

After forming an angle at Copley Bent the boundary line proceeds in 
a northerly direction with a slight inclination towards the east, in nearly 
a straight course to the Derwent, near to Hamsterley Hall, before which 
it crosses the river Wear below Wolsingham, where Limestone, Iron Ore, and 
Lead,aremetwith; thence it proceeds towards Towlaw, a valuable Ironstone 
district, where extensive Iron Works are established; next to Thornley 
Colliery and Hedley Hope, and then to Consett, near Shotiey Bridge, on 
the Derwent, at which place we likewise meet with Iron Works on a scale 
of great and rapidly increasing magnitude. 

The raw material for the works at Towlaw and Consett was principally 
supplied in the locality, but now immense quantities are brought from 
Cleveland at a cost of about 5s. per ton, for carriage alone, and from 
other places. There are great fEtcilities for the manufacture of iron at 
Consett, inasmuch as a very large capital is employed, and Coal suitable 
for the purpose is obtained close at band and within twenty fathoms from 
the 8urfiEu:e. 
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The Coal Seams '^ crop " out at Newland^ and many places along the hill 
towards the Derwent, putting in again towards the more elevated Crown 
Woods at Chopwell, Garsefield, Hedley, Stella, Townley, and Mickley, 
and again cropping out west in the low lands near the Tyne, at Horsley 
Wood, near Wylam, and Westward By well. Thence the course of the 
boundary is over P^^estwick Carr, past Mitford near Morpeth, towards the 
harbour of Amble on the Sea, near Warkworth, where the Coal measures 
diverge from the land under the sea, before reaching which the Seams 
hare become very precarious in aU directions. 

The Coal measures slope or dip from the out-crop towards the sea, from 
Widderington Castle, on the north coast, toCastle Eden, near Hartlepool,in 
asouth-easteriy direction. On thewestandnorth-west, they are bounded by 
the out-cropping of the underlying Millstone Grit and Mountain Limestone, 
which, in some cases, causes the Coal to be found in patches, as at Shill- 
bottle, Scremerston, Newton-on-the-Moor, and other places, such as North 
Tyne, Acomb, and Stublick. 

The lowest Working Seams of Coal are at Monkwearmouth pit, under 
the limestone, where the shaft, which is about one mile distant from, 
and 100 feet above the level ef the sea, has been sunk to the depth of 
nearly 1,700 feet to the Hutton Seam, below which, as usual, will be 
found the Beaumont — ^Harvey or Townley; Five-Quarter, Stone Coal, 
Thiee-Quarter, and Brockwell Seams. 

These Seams have been worked in many of the westward Collieries, 
for both Sea and Landsale use, and are considered to be the lowest work- 
able seams of the Coal formation. 

The Seams of Coal, east of Monkwearmouth, under the Hutton Seam, 
which is the first workable one there, lie also at a considerable distance 
below the level of the sea. Westward near the Wear, at Pease's West 
Pits, the general out-crop of these same seams is at a considerable 
height above the level ofthesea. The same thing occurs near Wylam and 
Bywell on the Tyne. The inclination, or rise of the Coal measures west- 
ward, is at the rate of 92 feet, or 15 &thoms per mile. In the Mountain 
Limestone, and in some places within the Coal Measures, westward, the 
lion and Lead Measures make their appearance. 

Besides the general out-crop of the Coal Measures westward, several 
of the Seams appear at the surface in the great valleys of the Tyne, the 
Derwent, the Team, the Wear, and the Tees, probably caused by denu- 
dation of the surface. 
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CHAPTER 11. 
DYKES AND FAULT& 

Tke strata of the Goal District an oitBBaiTdijfiNMtiMd anidiipiioadl 
bjr DykaB^or FantlB^ wluoh run aeroaa iha ooontrj in a diiaetHB memAy 
panOal to eacboAer from east to wait The principal of tbeBeiakaoiini 
bjr ti^e name at the Nioety Fatfaem Dybe. , It mna from near Cidlev* 
oaate in the dizeotKtt indieaited vpoa the plan bj a stronglj nunrkai red 
line, paaaing about fiior or five miles northward ef Meweasth, and in all 
pfohalnlity going to the WeBtenOeaan. The Coal itrata en the north 
aide of this Dyke maj be traced ibr twenty nnles^ thrown^ dowMvaidi 
froa^ sixty westwaid to one hnndred and tfty frithoaai eaatwaid near the 
aia^ and iMBoe the naine bjf whiek 1^ epreob Eanl^ sUp intheslnt^ 
has been distinguished. 

The Ninety Fathom Dyke may be traeed at Whitley, KiUingwerth^ 
Kenton, Denton Hall, Lemington, Stdla Hall, Sfievens' Hall, Greenside, 
Kyo^ East of Goal Burn, South of Minsteraeres, and through the Lead 
Mines belonging to W. B. Beaumont, Esq., M.P.,> tewaids the Western 
Ocean. 

It has been drifted through at Shire Moor, and from the south to the 
ncffth side at Gosfortl^ Bdl's Close, near Lemington Iron Worksy at East 
Townley, Stella Colliery, and West Townley Colliery, about half a mile 
west of Greenside, on or under the road from Greenside to Coal Bam. 

The Drift at Bell's Close was commenced by Mr. Christopher BedUng- 
Um, Agent to the Montague Family about seventy years ago, and henee 
it is called ^' Kitty's Drift." It was intended to cut several Seams of 
Coal in the neighbourhood of Kenton, on the level it was commenced at, 
which was very little above that of the Tyne at Bell's Close; it was fike- 
wise intended to use it a& a horse way £>r the purpose of bringing the 
Goal and Water out on the level without incurring the great ezpence of 
sinking a shaft and drawing the same up by an engine, a mile northward 
of the Dyke. It was known that for a considerable distance the Seams 
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of Coal, eroB north of the Dylte, bad been worked above the Tjne lord, 
and it was known that vnworkad Coal Seams would still be foond fiirdier 
to the Dip, where this level road was intmded to end, and north-east- 
ward beyond these same seans to the rise. 

On reaching a oertain point, however, after many years of tedions 
labour and the expenditnre of a large na of money, it was discovered 
that, in consequence ^ fimlts and tronbles, tihe Coal Seams were thrown 
downwards to the north about ferty ftdiosis below die level of tibis Drift;, 
and eould not bereaehed in the way cont^aplated. Some time after this, 
pits were sunk to llie Goal north of the Dyke ; and the water from them 
is at present pumped into *^ Kitty's Drift,'' through whieh it is dis- 
charged into the river Tyne. This is a reoMrkable instance of the mis- 
adventure BXki miscalculation of Mining Engineers in former times, and 
many of more recent date might be enumerated. 

It may be remarked that it was in this district that iron bars wero first 
used as edge rails for tram or railroad carriages. Benwell, in the same 
neighbouihood, was probably the first place wfaero Coal was worked in 
Great Britain. 

It is somewhat singular that it was on Wylam Colliery JRailway, which 
terminates at Lemingion, near this spot, that locomotives wero either 
first or very early used on metal rails of various forms of construction to 
suit the rough and rugged road existing at that day. Their engines had 
wheds constructed to suit the rails; these wheels and rails have since 
undergone changes, having been three or four times ro* modelled till they 
have become what aro now generally in use on all best railways. 

In the village of Benwell, which is pleasantly situated on the North 
bank of the river Tyne, and commands a view of pictureeque country for 
several miles to the South and West, up the valleys of the Tyne, Ravens- 
wordi, Team, and Derwent rivers. The remains of my late friend, Mr. 
John Buddie, aro intenred in a vault, constructed during his life time, in 
die escarpment of a Coal Seam on the Soudi side of the churoh-yard. 
Appropriate locality for the last earthly resting place of one who had 
devoted a long life to the interests of the Coal trade. 

Several centuries ago Coals wero conveyed in carts fiwm Brandon near 
Brancepeth, and thelateLady Peat's CoDieriee at Thomley Common to Iron 
works thenestablishedonasmallscaleupontheT^and Wear. Thedistance 
was upwards of twenty-four miles, and several pits whero good Coals wero 
workedhadtobepassedinmakingthejoumey. Thereasonwhycoalsfromthe 
moro distant pits wero sdeoted over others that might have been obtained 
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noaier^was; no donbt^ their beingfound preferable for the porposes to which 
ihej were to be applied. This fact proves that, even at thateariy period 
when the Goal and Iron trades were in their in&ncy the parties engaged 
in them had discerned and appreciated the qnality of Coal best suited fiir 
such mann&ctore. It is fbrtnnate for the Iron Hann&ctorers of the 
present daj that they can obtain ample supplies of suitable Coal on so 
much more favourable conditions than.their predecessors did. 

A considerable Basaltic Dykci visible on the sur&ce at BroddsyWhinSy 
jffoceeds thence across the l^iie at Walker, through Byker Bar, the Town 
Moori by the West Gate to Kenton, where it meets the Ninety Fathom 
Dyke^ on the north side of whichit makes its appearance in two divisions 
amile apart The southernmost division runs from East Kenton Hall, 
taking the course of the Soman Wall, to Heddon-on-the-WaO, near 
which village we find even upon high ground the escarpment of the 
lowest Seam of CoaL 

The northern division passes through Coley HiU, where it is 24 ftet in 
thickness, and is worked in quarries for the purpose of road making. 

Five or six other Basaltic Dykes intersect the Coal Field at various 
fdaeesin Northumberland, to the north •of the Ninety Fathom Dyke. 
Two of them run parallel about half a mile iqpart, fromHartley to about a 
mile north of Cramling^n. Two others run westward from the sea near 
Blyth, one on each side of the Harbour, about a mile and a half apart 
These are all nearly parallel to each other, and also to the one previously 
described from Brockley Whins to Coley Hill. Another Basaltic Dyke 
near to Baddifie colliery runs about east and west At this point from 
the Sea westward, the Coal Field is only about four miles in breadth. 
Three miles north of Radcliffe is Amble Harbour on the Coquet^ where 
this outcrop of Coal enters the Sea. 

The Heworth Dyke extends from the Sea, south of Jarrow, by Heworth, 
Swalwell, Axwell Park, west of Stella, to Stevens' Hall, where it disap- 
pears in the Ninety Fathom Dyke. On the North or opposite side of 
which, and nearly in a line with the Heworth Dyke, a similar Dyke runs 
dose by the house occupied by the agent of the Townley Colliery, at the 
west end of Ryton Bar Moor, and north west through Crawcrook Fields. 
It then crosses the Tyne, under the house in which the late eminent En- 
gineer, Greorge Stephenson Esquire, was bom, about half a mile below 
Wylam, enters the Rift Estate, and continues through the Wylam Estate 
to Horsley Wood, where the Brockwell seam of Coal, there called the 
'' Crankey, " and sometimes the '^ Horsleywood Seam " terminates at the 
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sarfSu>e. This is the lowest workable seam in the Coal Series, and it 
takes its name from its coming to the surface at Brockwell Woods, in 
Blajdon Bum, below Barlow. 

The Hett Basaltic Dyke in the County of Durham traverses the Coal 
Field from Easington, between Shotton and Haswell Collieries, also 
between Thomley and Ludworth by Hett, between Sunderland Bridge 
and Feny Hill, cbse by the North end of the village of Tadhoe, crosses 
the Wear, and is seen a little North of the Willington Colliery near 
Brancepeth, apparently running into the Butterknowle Slip Dyke^ and 
also further westward, those two and the Cockfield Fell Basaltic Dyke 
would appear to come to a point altogether, and thence on towards the 
Western Ocean. The Hutton Seam of Coal, on the south side of this Dyke, 
is much thinner and more expensive to work than the same seam on the 
north side of it, and particularly in the eastern portion of the district. 
Iliis Dyke may be traced considerably beyond the out-crop of the Coal 
at Witton-le-Wear, beyond which place it runs nearly parallel with the 
out-crop to Woodland Colliery, a distance of nearly six miles. This 
colliery is situated about two miles to the south of the Hett Dyke, at the 
extreme out-crop, and at about the same distance northward from 
the Cockfield FeU Dyke. These three Dykes approach each other as they 
proceed westward; the reverse is the case as they go eastward, the Hett 
Dyke running into the sea near to Easington, the other, Cockfield Dyke, 
running between great AycliSe and Darlington, close to Roseberry 
Topping on the south and into the sea at Whitby. In the same manner 
that the Hett Dyke deteriorates the quality of the Hutton seam south- 
ward of it, does the Cockfield Fell Dyke deteriorate the quality of the 
Iron-stone to the south of it, as particularly observable in the neigh- 
bourhood of Roseberry Topping. 

The Hett Dyke has been drifted through at Shotton, which pit was 
sunk by the Haswell Company on the south side of the Dyke for the 
purpose of working a good Five-Quarter seam, and also in expectation of 
meeting with the Hutton Seam in good workable condition. The Haswell 
pit had been sunk previously north of the Dyke, into a good Hutton Seam, 
the produce being shipped by Durham and Sunderland Railway at Sun- 
derland, and it was intended to convey the Coal south of the Dyke from 
Shotton CoUiery by the Hartlepool Raihroad to Hartlepool Dock for ship- 
ment. When the Hutton Seam was sunk to at Shotton, it was found to 
be very inferior in consequence of its being tender. The five-quarter was 
therefore mainly resorted to, and the proprietors afterwards bored or sunk 
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to the Beaumont or Har^ej Seam below the Button. They then made 
a drift m the Hntton Seam to the Hett Dyke, which they fomad to be 
of great thickness, and very hard, and after mnch labodr and expense 
they pierced through it into the good Button Seam, on the North side, 
thi)s enabling a direct nnderground commnnication between the Shotton 
and Haswell Collieries to be made at some fiiture day, and so admitting 
of the good Hutton Goal being brought through a long lead in this 
nnderground drift;, up the Shotton Pit, and led and shipped along with 
the Fire-Quarter Seam at Hartlepool. 

The quality of the Hutton Seam on the South side of the Hett Dyke 
had been proved previously to this by another proprietary, the Thomley 
Company, who, inconsequeuceof its thinness, limited the workings to the 
Five-quarter ; and subsequently sunk to the Beaumont or Harvey, which 
they found to yield good coking coaL The Thomley Company being in 
possession of a large district North of the Dyke, drifted up to, but did 
not at that time attempt to cut through the Dyke, but sunk another pit 
at Ludworth, where they found the Hutton Seam in excellent condition, 
which they now work extensively. The coals from Ludworth and Thorn* 
ley Colliery being sent to Hartlepool Docks. 

The Hett Dyke was likewise cut through at WiUing^n, near Branoe- 
peth. 

The Butterknowle Forty-&thom Slip Dyke is seen at the Cockfield 
Fell, a little west of Cockfield, and proceeds by Thrislington, Bishop 
Auckland, Ferry Hill Station, and near Monkhesselton, to the Sea. It 
runs parallel to the Hett Dyke throughout its course, at an average dis- 
tance of about three miles to the South of it. This is a Slip Dyke and 
not a Basaltic one like those of Hett and Cockfield Fell, but like the 
Ninety-fathom Main Dyke, also HeworthTwenty-five-&thom Slip Dykes. 

There are several small Dykes and Slips met with in various parts of the 
Coal Field, running in different directions, as shown upon No. 2, a similar 
plan to No. 1, and they too also appear to be of sufficient import- 
ance to call for minute description, which will be on a large plan. The 
small Dykes as well as the large ones cause great expense to Coal 
Owners, as they interrupt the working of the coal very materially. 

The present paper being foreign to the purpose, it is not necessary to 
express any opinion as to the formation of these extraordinary pheno- 
mena, further than that it would appear some great force has occurred 
throwing the stratified crust of the earth down in some places, and up 
in others. And, as regards the Basaltic Dykes, there would seem to 
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ha^e been a severance of the Strata in a vertical or sloping; direction, in 
many places several yards apart, and the intervening space to have 
become filled with Basalt while in a state of fusion firom intense heat. 
At Gockfield this severance extends to about 22 yards; it is greater 
at Shotton and westward. At Willington^ near Brancepeth, not so diffi- 
cult to penetrate as at other places. 

The fact of the severance having become filled up with Basalt in a 
state of fusion is evident firom the circumstance of the coal in some places 
on both sides of these Dykes, having been found charred, or converted 
into coke by the agency of heat, and deteriorated firom other causes. 

At Stella Pit we next met with a coal, which when burnt in a coke 
oven for 160 hours does not change its appearance. In certain districts, 
also, the quality of Goal in the neighbourhood of these Dykes is found to 
be deteriorated, firom what cause has not been satisfitctorily ascertained. 

A similar deterioration, as before remarked, occurs wiih respect to the 
Iron-stone. 

A peculiar Dyke, or Fault, is found running in a direction North and 
South, extending firom near the City of Durham to the Team and Sang's 
Meadows, on the Tyne. It is 27 fiithoms in depth in some places, and 
is filled with alluvial deposits, pointmg in a direction towards Norwood 
Colliery on the Team Valley and through Ravensworth Park. 
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CHAPTER III. 
RIVERS AND PORTS. 

The Ports at wliioli fhe produce of the Northern Coal field is shipped 
on the Eastern coast of England are MiddlesW and Port Clarence on 
ibe Tees, East and West Hartlepool, Seaham, Sunderland, Newcasde, 
Shields, Seaton Sluice, Bljth, and Amble near Warkworth. 

Eedcar, about four miles South of the Tees, though not established as 
a port for fhe shipment of coals, has lately risen into importance in con- 
sequence of its proximity to the Cleveland Hills, which abound in Taluable 
Iron^«tone, in beds of from 10 to l6 feet in thickness. A railway tinites 
Bedcar with Middlesbro', where it joins the Stockton and Dariington 
Railway, and branches are formed from the Redcar and Middlesbro^ luie 
to Birdley Moor, Eston Nab, Roseberry Topping, Bimaldby Moor, 
Guisbro', and Cod Hill, and Iron-stone Deposit at Huncliffe and Reddiffe, 
on the Sea Banks. Extensive Iron-stone workings have been commenced 
by various parties in this important district, the produce being conveyed 
by railway, or shipped at Redcar, and by branch railways to the main 
line and to the different places where furnaces have been established 
for smelting the same. The principal parties engaged in this ra- 
pidly extending branch of trade, are Mr. Pease, who leases a consider- 
able district, including Roseberry Topping, round which he proposes to 
form a railway, for which he has already obtained an Act of Parliament; 
Messrs. Bolckow and Yaugban, who have extensive Iron Works at Mid- 
dlesbro' ; Bell, Brothers, at Port Clarence, on the opposite side of the 
Tees; Baring Brothers and Co., at Towlaw, on the Wear; and the 
Consett Iron Company, who have a large establishment near Shotley 
Bridge, on the Derwent, and there are also simdry other parties on the 
Tyne. 

About twenty years ago, I went with Mr. Brooks, now Engineer to the 
Commissioners of the River Tyne, to examine and reportupon these valuable 
Iron ores, as may be seen in the report made by him, when Engineer for 
the River Tees, and published in the Nautical Magazine for May, 1833. 
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"^ the publication of this long and valnahle report^ ed- 
j the subject generally and to the immense beds of iron 
at time until very recently, only two or three years ago, 
^ was taken of that which has since tomed oat to be so im- 
^ Mr. Brooks, at the period referred to, suggested the fbrmation of 
arbour at Redcar, not only for mercantile purposes, bat as a Befiige 
jr Ships of War, and Merchant Vessels, in stormy weather. The pro^ 
jected Harbour comprised an area of 450 acres, admirably situated, and 
sheltered by rocky promontories North and South, with a depth of twenty 
feet at low and forty feet at high water. This magnificent scheme might 
have been carried out at comparatively little cost, on account of the 
facilities of formation afforded by the locality itself; had such been the 
case, Sedcar would have been a very important place long before this time ; 
but it has been allowed to slumber. It is still of more importance than 
ever, if even something as good is done of the like nature elsewhere, as 
both would materially assist even at the Tees, Hartlepool Dock, but more 
particularly the River Tyne, as it Is the deepest tidal water, and the transit 
to and fro, by sea, would be exceedingly regular and cheaper than any- 
where else upon heavy material, such as Coal and Iron Ore. 

The Tyne, also the Northern and Western District of our Coal Field, 
especially with the immense improvements now going on in the Tjne, 
would derive immense advantage from the construction of the proposed 
Harbour at Hedcar, in consequence of the distance being only thirty 
ndles, and screw steamers could go to and fro in a few hours and bring 
the ore to the Tyne for Is. 6d. per ton to Coal on the spot of a quality 
extremely suitable for the manufacture of Iron. The Coal is at present 
conveyed by the Stockton and Darlington Railway thirty-six miles to 
the Docks at Middlesbro'. If the furnaces are there the stone must be 
brought from the places where they are quarried in the hills, by rail 
either near to or to Redcar, and other places to meet the coal at the fur- 
naces; making the distance for land carriage before the two articles and 
the Limestone meet about 45 miles. In case the furnaces were erected 
at or near Redcar, Middlesbro', or Port Clarence, the distance for 
land carriage would not be diminished. Bat, were the stone brought 
from Redcar by sea to the Tyne, where the best Coking Coals are 
worked upon the spot, fuU two-thirds of the cost of carriage would be 
saved, besides other advantages. Assuming that three-and-a-half tons of 
Iron-ore, with less than one ton of Limestone, will make one ton 
of Pig Metal, five tons of coal are required for the purpose of manu- 
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Motoring it into Pig Metal, and two tons extra coal to make it into Bar 
Iron. Two tons of good Coke are equal to five tons of Goal in the manu- 
&ctare of Fig Metal; so that by using Coke instead of Goal, notwith- 
standing a litUe less cost for carriage^ the saving might be much greater. 
From this data a calculation can easQy be made of the adyantage to be 
derived firom bringing the Ore to the locality where the Goal, Coke, and 
Limestone can be obtained upon the spot, or with only a short lead of a 
mile or two. 

Upwards of twenty years ago, Stockton was the principal shipping 
place for the Auckland Tees Coal District, with which it was connected 
at that time by the Stockton and Darlington Railway, which was sub- 
sequently extended by a bridge, (which was first a suspension bridge, 
but when that form of construction did not answer for Locomotive 
and heavy trains, a stone and iron bridge was built) across the Tees 
to Middlesbro', on the Yorkshire side of the river, where shipping places 
with descending drops to put the coal firom the waggons into the ships, 
and a spacious dock have since been erected. Stockton, as a shipping 
place fi>r coal, has greatly or nearly altogether fidlen off since that period 
although the Tees river tidal water has, even at that place and elsewhere, 
considerably improved and straightened the mouth of the Tees. 

About the same time, or shortly after that the shipping places at 
Middlesbro' were established. Fort Clarence, on the opposite side of the 
Tees was brought by the formation of the Clarence Railway into con. 
nexion with the Coxhoe, Byers-green, Ferryhill, and Chilton district. 
Branches have been formed with the Clarence firom Stockton to Hartle- 
pool, and also Thirsk and Leeds and fi*om the Clarence line to the Stock- 
ton and Darlington Railway at Simpastores, Bishop Auckland, and Wear 
Valley, and firom Ferryhill to Byers-green, and other places westward. 
There are other connexions between the Clarence across the Tees, to the 
Middlesbro' side contemplated, if nothing better can be invented to 
cheapen the present round-about carriage. All those works have con- 
tributed to change the aspect of Trade upon each side of the Tees, very 
materially during the last quarter of a century. 

The next port North of the Tees is East and West Hartlepool, a safe 
and commodious harbour accessible in all weathers. Spacious docks have 
been constructed here within the last SO years and are connected by 
Railways with the neighbouring Coal Fields, and also with the Iron Stone 
district of Cleveland. The old Dock is connected by a Railway with 
Thomley, Shotton, Haswell, and South Hetton, having also a branch firom 
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it by Castle Eden^ Wingate; and the Trimdons^ Ghmnonsway Moor, 
Cassop Colliery, to the Byers-green and other branches firom Ferry Hill 
where the York, Newcastle, and Berwick Railway crosses underneath 
it Hartlepool West Harbour with the Bailway joining the Clarence, 
from Stockton to Hartlepool also forms an important part, each with 
a junction at Ferry HiU. These railways unite with the Stockton 
and Darlington, and the Leeds and Thirsk Railways near Stockton, 
and the York, Newcastle, and Berwick Railway at Ferry Hill, to Byers 
Green, <&c., and the West Durham Railway to Bishop Auckland, &c 

The East and West Hartlepool Docks are in the hands of rival com- 
missioners so that the port charges have always been moderate. They 
are so, at the present time, and are likely to continue so. 

At Hartlepool there is one of the best lighthouses in the North of 
England, and every facility and accommodation are afforded to vessels 
visiting the port. 

Ships of twenty feet water and upwards at extra high tides are able 
to load in the Dock. The lighthouse, which embraces many novel 
features, amongst others the Dioptric Lens Light, the only one in this part 
of the country used for such a purpose, was erected imder the direction 
of the Gh)vemment, ten or twelve years ago, by Stephen Robinson, Esq., 
Civil Engineer, Hartlepool. 

The next port Northward is Seaham, constructed at an enormous ex- 
pence, by the late Marquis of Londonderry, of whose public spirit and 
commercial enterprise it constitutes a conspicuous monument. 

The valuable and extensive estate of Seaham,richin mineral treasures, 
was purchased by the Noble Marquis firom Sir R. Noel, formerly Mil- 
bank, about thirty years ago. 

Shortly after obtaining possession of the property, his lordship com- 
menced the construction of a harbour at Seaham, with the advice of Wm. 
Chapman, Esq., Civil Engineer, who had previously designed the first 
plan, and his chief agent, the late John Buddie, Esq., of Wallsend, who after- 
wards made many extensions and great improvements, and whose name 
will ever be honourably associated with the Coal Fields of the North of 
England. 

The locality presented many formidable obstacles to such an under- 
taking. 

The sea-board was by no means favourable. It was necessary to ex- 
cavate the Limestone Rock, which here forms the ocean barrier, and 
public opinion generally pronounced the scheme, if not impracticable, an 
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unprofitable and bold undertaking. In making the first experiment 
at exoavating, when many thousands were assembled at the cfpesomg 
ceremony, a conical pinnacle of rodk, weighing t ho usands of tons^ was 
firedwithgunpowderandblownintotheair. TheMarqui8andhisAgent(Mr. 
Buddie,) fired the shoti retreating into a creek during the explosion, while 
the Marchioness witnessed the scene firom an adjoining height^ in com- 
pany with an immense assemblage of people, the rock Uew up and fisll and 
sereral of the people were injured. Year after year the noble Marquis pur- 
sued hia landableobjecty undaunted by diffioulties,as inemythingfae under- 
tool^ which would have dismayed ordinary minds, he surmounted every 
obstacle, and now a populous and prosperous port and town, the 
conTcnient outlet of an extensive and valuable Goal district, justify the 
fi)resight of the noble Marquis, and his Manager, John Buddie, Esquire, 
and enable us to appreciate thdr sound judgments, spirited enterprise, 
and dauntless courage. 

As an individual, undertaking the construction of Seaham Harbour, he 
stands widiout a parallel in this country, except at CardifF, in Wales, 
where the like might be said of the late Marquis of Bute in making 
Docks and Harbour at that place. 

. The Coal wrought firom his own royalties, which are very extensive, 
independently of those which he holds under the Dean and Chapter of 
Durham, and others, and shipped at Seaham, also the Tyne, the River 
Wear Drops, the Sunderland Docks, to which they are contiguous, yet 
Seaham yields sufficient revenue for interest in Port Charges to mftiT^t^in 
the Harbour in an efficient condition, and defiay the cost of necessary 
improvements, so that, as a grivate undertaking the expenditure of 
capital has been judicious and remunerative at lasc 

The shipments are not confined to those of the late noble Marquis only, 
. which were considered to be fistr more than he could ever make accommo- 
dation for, but they embrace the coal produce of the Orange, North and 
SouthHettons, Dalton, and twoSeatons, extensive collieries belonging to the 
Marquis and wealthy Companies, many of them having railways of their 
own, and, it is probable that in a short time, other collieries will be brought 
into these arrangements for part of the accommodation they require. 
Overtures with that object were made t3 the Proprietors, and his 
Lordship offered to extend the present, and lay down a new railway. 

The Coal under the Seaham estate comprises the justly celebrated 
Hutton Seam, which is deservedly held in high repute ; next to Seaham 
and Seaton are Silksworth and Ryhope Royalties, also in good repute. 
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Not otIj are the present working Collimes of the late noble Marquis 
sufficient of themselyes to sustain the prosperity of the port of Seaham, 
bvt there are extensiYO Boyalties in reserve^ not only belonging to, but 
nnder lease to the late Marquis and others, Tiz., Earl of Durham, |Ias- 
well, Great Hetton, South Hetton, and two Seatons, and for which they 
have paid in ''Dead Rent" several thousands annually, amounting to up- 
waisds of £160,000, and if interest were taken into account another 
£100,000 might be Airly added, making something like one quarter o^ 
a nmUon for five parties only, that are ready to wosk out the same when- 
efer ,they think it profitable and desirable to do so. 

The aggr^^te of "Dead Rents" paid by .various parties in the 
Counties of Northumberland, and particul^ly Durham, in this way, and 
must continue this apparently profitless expenditure fcnr many years to come, 
inprdor to carry out the object for which they embarked in such a course, 
wJuehmust still add greatly to their capital embarked. There are no 
means readily accessible for ascertaining the aggpregate amount of "Dead 
Bents" paid annually in those two Counties, but, judging from facts 
which hawe firomtime to time come within our own knowledge, the ag« 
gregate now paid may be taken at more than double the amoimt named- 
The gross amount at present paid annually is about £360,000. A further 
Amount of £160,000 or more may be said to be paid also to landlords 
.for saxfaee wayleaves. 

The object of such payments is obvious, ;the^ constitute a large item 
in the expense of maintaining, not a monopoly of Coal. districts, but reserv- 
ing to each Coal Owner sufficient territory of Coal equal to the capital they 
•have empbyed for the plant and railroads and other stock, by keepirg 
enterprising individuals, and especially small proprietors, out of the best 
rfield or Coal Districts. 

Proceeding Northward from Pensher, we reach the flourishing Port of 
-Sunderland, situated at the confluence of .the River Wear with the Sea. 
This port/isithe largestin respect of tonnage in ship-building of any in 
the United Kingdom, or even in the World. There spacious Docks 
affiwd accommodation to vessels of the largestclass, where they may ride 
•in safety inthe most tempestuous weat)l^r. ^ 'The entrance at the south 
aide will-soon be finished^ 

Coals are extensively shipped at this port, besides various articles of 
general merchandise, Iron, Lead, Class, and Earthenware, are the chief 
articles of export besides Coal ; and its imports beyond Timber, Hemp, 
Tallow, are comparatively insignificant. The River Wear flows through 
.A large portion of the County of Durham, but is only navigable in small 
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craft above Hylton^ or rather for ahips to Southwiok, and Yictivia 
Bridge, which is about fsevea miles west of the sea, aboYe the beantifal 
Cast Iron Bridge, of a single span, resting npon rock abutments on both 
sidds, bnilt upwards of fifty years ago, by the late Rowland Bntdon, 
Esq., a name familiar as a '^Honsehold Word" in tiie GoBiery distrieti 
of the Tyne and Wear. 

There is little to relate of Sunderland bey6nd what may be finmd in 
any hand-book, or directory of the place. The town isnmted byt 
branch railway, which goes through a Goal Field, abeady takto up^ to 
Pensher, on the line of the York, Newcastle, and Berwick Baihray, alld 
-it also possesses railway communication with Bast and West Harilflp<k>l, 
Durham, Stockton, Dariington, Honkwearmouth Dock on the no#ih aide 
of the Wear, and Railway to Stanhope in Weaidale, and Tarioits farts 
of the county in which it is situated, and which, perhaps, more aj^itopri- 
ately than any other in the United Kingdom, may be described as being 
^'girded with railways." Monkwearmouth| belonging to Sir Hedworth 
Williamson, through his liberality of granting long rented leases, is be^ 
coming an increasing important place for ship building on this side of the 
Wear, and fitctories, dwelling houses, <&c., and the Newcastle Railway 
ends here, and also at the North Dock. 

The late Marquis of Londonderry, at the time of his deaths indipen* 
dent of the one that he has from Rainton and his Collieries, to Seaham, 
was constructing a railway of his own between Seaham and Sunderland, 
with a view of shipping a portion of the produce of his extensive Goal 
Fields in the capacious docks near the South entrance of that harbour. 
This work is still in progress. For these docks the inhabitants of Sun- 
derland are almost wholly indebted to the wonderful enterprise of one 
man, George Hudson, Esq., one of the Parliamentary Members of the 
Borough. 

The Hetton Goal Company and the Earl of Durham have each rail- 
ways of their own to the Port of Sunderland, on the River Wear, and 
ship coals to a large amount every year. The Monkwearmouth Company 
on the South side of the Wear have also shipping places opposite these of 
their own; also Coals are shipped in the Docks at Monkwearmouth 
and Bishopwearmouth. Usworth and other Pits work coal and ship the 
same at the North Dock, also the South Dock at Sunderlimd Moor, to 
which places they are conveyed by Public Railways, belonging to the 
York and Berwick Railway Company. 

The chief Port upon the North Eastern Coast of England comprising 
♦ the limit of the Northern Coal Field above described, is undoubtedly the 
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Tyne^reoentlysubdindedintothePort of Newcastle, and the Port of Shields. 

The JBwer Tyns fonns the natural division between the Ck}iinties of A or- 
thnmberland and Dnrham, for the two Goal fields through it is not in all 
{daces their Topographical boundary. The town of Newcastle is situa- 
ted on the North Bank of this River, about nine miles from its confluence 
with the German Ocean, and, as already stated, has long been regarded 
as the Metropolis of the Northern Coal Field, a distinction to which it is 
entitled, as well for its antiquity, the conspicuous position it occupies in 
the history of die district, the number, intelligence, and wealth of its in- 
habitantai, and the lai^ es^tent of business operations carried on within 
its precincts, as well as firom the peculiarity of its situation in the midst 
of those material elements, which have essentially contributed towards the 
development of the industry, wealth, and greatness of the British nation. 

The River Tyne afibrds excellent shipping berths for vessels of a large 
ehiSB, there being deep tidal water nearly all the way firom the bar at 
Tynemouth, through the Port of Shields, up to the spacious Quay at 
Newcastle. 

Thtf Quay was enlargeda few years ago, at the sole expense of the Cor- 
poration in order to meet the requirements of an extending trade, and im- 
provements on a scale of great magnitude are also contemplated at the 
mouth of the river. Mr. Walker, in his Report of 1864, recommends 
that extensive Piers should be erected both on the North and the South 
side of the entrance to the river. 

Iliere is plenty of tidal water for vessels, West of Newcastie, up to 
Blaydon and SteUa, still in a more valuable Coal Field, but at present the 
navigation is greatiy impeded by the Old Tyne Bridge, with its numerous 
low narrow arches, and also by a throw up, or stone dyke, which crops 
the river below Lemington. Both these obstructions cripple the tidal 
flowj one by narrowing the channel, the other by lessening its depth, and 
never altering on account of its being rock. In neap tides the navigation 
near Lemington, is altogether stopped, in consequence of there being so 
Uttle water upon the rock, which has been unaltered since before the 
time of legal memory, but which could easily be removed. Westward of 
this rook, for a mOe, the soft bed of the river is scoured to a depth of 
nearly twenty feet, but the river again runs shallow further west. At 
Uaydon Bum foot, where it is too wide and dammed back by deposits 
in the river, and by an old quay, of no use to any one for the last 
thirty years, which might be blown up in a day and carried away with 
the tide, and be deposited where the water is twenty feet deep, never to 
be heard of more. The bed of gravel might be easily removed out of 
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the river from Blaydon Bam foot, and the tMyigation is uni tmpdgdi 
ifrtieh further up the ritrer eC {woeoti^y htcft^ stSly tfSfuM nei^lwara^ MWttiAi 
flfinor obstmctionBr occur* At aiy eaggeritioft tiie lale T# Gk Xhutt, 
ft^., Ghaihnan of the then RiVer CommitttfBy aia6 Mr. BtotHof ihen Eb- 
ghieer to the Newoaetle OofpMrtkm, hai efaiee Mimienetfd taaotiDglli^ 
Apdirow of stonee xfeat taaaSmgtxm, iddeh laui abeady inffiiOTed thi ami- 
tigatioDy both there and at other ports hdoir. Thereafu a Mr piM^ 
Mow the Denrtet abo rendered difficndt by the iajUdiohnM iMMi of 
^ river In some jdacee. 

It is probable that the old bridge iM^foelthe Tjme ftt Ne#OMtk^irfil he 
Mttidved shortly, since better adcomnaodation is new dhfed by the stopeft- 
dons High Level Bridge, erected by the York> New^casth^ aad BeHrkdc 
Raihray Company, afl«r the design of R. Stqihensoii Beq^y M.^ lipe 
edebrated Civil Engineer, who has oombiitod in due teignifioent Atredtore, 
the highest degree of Anshiteetnral skilly with noUeSt emavatioaatof He- 
ehani(^Soiehoe. litis bridge is i^Sibxmt pttteM ia the Werld> and after 
the ancient structure, which was demolished by the great flood ia 1774^ 
«nd since rebuilt, shall have been swept away by ik^ onward tidA of tivi- 
lisation, it win admit the passage of vessek of lihe largest olass, whidi may 
then ph>ceed five miles westward to Blaydon and Stella, thereby beaefii- 
thig the Gomineri^e of the Tyne, which htts pih)i6 railways on boUi aidee 
of it, and as there is an enormous extent of the retf best Odke, and 
Coking Goal, suitable for Iron Ore Furnaces, Gas, Ooke^ dc., tiiere 
within two or three miles of one of the best shipping rivers, fyt Goal, in 
ihe world, we may now> perhaps, eiq)ect improvements. 

The banks of Coaly Tyne exhibit an interesting subject for ooiitenqda- 
tion. They are studded with HanufiEustoriea. Scarcely a span is Aero to 
be found without its hive of industry in continued operation* 

The Smelting of Iron Ore, and the Manufiacture of that Metal, aro car- 
ried forward upon a large ecale in several extensive EstaUishme&ts on the 
Tyne, of long standing. Their chi^ sup^y of Raw Material is not de- 
rived from the immediate locality of the W«^ but from devehaid, 
Scotland, and Cumberland. The' eiqpense of transit^ however,* is amply 
compensated by the proximity of the locality of Manufaeturotolte Coal Eieki. 

The same remarks apply to Manufactories for Steatn Engines, Foun- 
dries, Alkali, Acids, and Soda, Potash, Okss, Lead, Soap, and FireBrick^ 
Earthenware, and Grindstones, which are here conducted upon a scmle of 
great magnitude. Th^« can be no do^t Whatever, but that liie dkeap- 
ness of labour and of suitable good cheap Coal, Coke, and Water, and 
the facility of obtaining it, are the prinoipd elements which have icon- 
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tribnted to attract oapitalistB to seleet thii locality for tbs aeat of tbc 
Maim&ctorics above described; and as a Central Local Seat, it is now 
much more appreciated than erer. 

Wtthin ddy a recent period, there hate been eer eral EstaUiehmeDte 
foaaded for Builders of Steam Screw, and Iron Sailing VcbsoLi, a branch 
of indnstiy in which the Clyde has for eome time past, and does now, 
largely partieqiate. 

Thefodhtyaflforded for the Mannfoctore of Iron, msAe almost on the 
qpot^ with li^ carriage has contribated to this resnlt. But what has been 
the duef element of l^rneside prosperity f The abundant sopfdy of cheap 
Labour and of Coal, Coke, and Water of the best quality, at the cheapest 
fate, which has been, and will continue to be supplied to those who re- 
quire thenL For miles the land and water embarace each other under a 
osnopy of Coal Drops* The River Termini of Railways originate 
at shafts or deposits, for away inland, and many miles eqiarated 
fitnn each other. Most of the Collieries which work Coal on the Tjne, 
however, are either dose to or within a moderate distance <^ that noble 
river $ yet, it is worthy of remark, that the greater part of them, 
dose to on both sides, have not been suocessftd for the last twenty 
years; certainly before this period, one particular instance may be 
worthy of remark. Wallsend, within halfa mile of the river, while w(»king 
what is called WaUsend Main Coal Seam, was so prosperous as to add 
greatly to the wealth of its proprietor, and identified its name with the 
^Bh»k Diamond," not only in the Metropolis of England, but in every 
Coal Mart of the world, but when that portion of this valuable Coal 
Seam was exhausted, about thirty years ago, this Colliery, ot the same 
pit, was sunk in 1824 to, and worked with the Bensham and the other coid 
seams bekyw this, sank to the level of the others of the like sort in the 
same distriet It was given up in 1831; now remains carried on by other 
parties to the present day, struggling on the same par, or even lower. 
This is one instance of an owner, who, some forty years after the 
year 1780, having made so bold and wise a stroke at that date, as to 
■ink a pit at so great ezpease, and hasard so large a stake as nearly to 
ekhaust a BMderate fortune, as is generally the case, before any returns. 
However it did get under-way witli coal woriting that year, and for ten 
or fifteen years sold coals at about six shilhi^ per ton. After that, for 
forty yean or soothe prices got much higher, making the fifty years firam 
the commencement to when it came into other hands, aft^r which little 
«ompetititti eiisted for about forty years. It may now not be out of 
eouee to state that I beard the agmt boast that, while exhausting this 
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TaluaUe seamy over about finrty jean, by woridng tvro-millum dbakbon^ 
or equal to fire millioiui thzoe hundred and fifty jQiottsand tons^ he 
radised the hurge aom of ten shillings per chaldron^ or one nuUion aler- 
Ijogingain. This wasanexoellflnthoiiaeholdooalat thatday. During 
the year 1786, one pit was on fire, and only woriced that year 4000 
^^^ftlHiwtm • the same year thej put 19 a Boltcm and Watt steam engine 
at the C pit; and it is worthy of further remark that the said Owner, 
at that period of time, bought large estates in the Western part of the 
County of Durham with part of his profits, and left a memorandum 
before his death, which erent took jdace some time after, that this 
territory might oome into profitable play in fifty years time, as it 
had seTeral fine workable seams of ooal under the same, not of the 
like quality as Hoosehold at Wallaend, but of a difierent though 
finer quality, as to be suitable at tlie present day fixr ooke and gi|a 
purposes, for whidi there is now an immense demand; and this dia- 
triot, so taluaUe, is now coming into play as one of the most Tahiahie of 
our coke-coal distrieta. The results realised at present, and in proq^ect, 
win amount to an immense sum yearly for the present proprietor, and 
quite possibly make^ over the same number of years as above alluded to^ 
an amount similar to the large amount already named. 

The superior quality of the Wallsend Coal fi>r household purposes that 
was yielded firom the Wallsend Mine at that time, was a great portion of 
the high-priced or best coal at that day required, and gave it a most decided 
adyantage in the market over many others of a more tender deiKsription. 
It, like a few others, at that time, such as Percy Main, Whitley, St. 
Hilda, Jarrow, Walker, Hylton, St Lawrence, the two Blswicks, 
Fenham, Benwell, Ac., who had a portion of this good coal seam, 
has had now to resort to work coalin the Bensham and other lower seams 
of a much more inferior quality, which works tender, and these now, as 
well as other Collieries, enjoy no such decided advantage over its compe- 
titors as it did some time ago. 

Among the several Ports on the Sea boundaries of the Coal district 
that of Newcastle is pre-eminent, as she has long been and must continue 
to be while the navigable waters which have so largely contributed to 
her prosperity shaU lave her populated shores, and bear upon their bosom 
the products of her active industry to distant peoples and to foreign 
lands. The River Tjne is under the special guardianship of a Board of 
Conunissioners, but was formerly under the jurisdiction of the Corporation 
of Newcastle, who, it may be remarked, although deriving a large revenue 
firom it in various forms, were considered by many not very assiduous in 
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dincharging the duties of conservancy which devolTed upon them; or, 
perhaps, they might not have the ample means at their disposal to effect 
that for the I^n^e^ which the citizens of Glasgow, within the last thirty 
years, have accomplished, in only a few years after they began, for 
the Clyde. The duties of conservancy have been transferred to other 
hands, and it is to be hoped that those to whom it is now confided will 
avmd the censure which public opinion awarded to their predecessors. 

.The Tyne is capable of vast improvements, but this is not the place to 
indicate either the nature of them or the extent to which they should be 
carried out. 

The present prosperity of the Tyne has arisen firom sundry causes, in- 
volving mighty changes in the Coal Trade of the District, to which at- 
tention will be more particularly directed subsequently. 

Before leaving the Tyne, however, there is one observation incidental 
to the general subject, which may be allowed. When Mr. Rowland 
Burden built Sunderland Bridge he conferred an invaluable boon upon 
the inhabitants on both aides of the Rivor Wear. With admirable foresight 
he eSdCted arrangements, which, in a comparatively few years, dis- 
chai^ed the cost of the erection, and the passage has since been thrown 
open, no toll being exacted. The venerable architect lived respected and 
died regretted in ripe old age, within a few weeks of the time when this 
magnificient work was confided to the public care. The Tyne Bridge at 
Newcastle, has been for some years exempt firam toll, a privilege for 
which the inhabitants are indebted to the munificence of his Grace the 
late Duke of Northumberland, whose noble successor, the present Duke, 
reared and tutored as a British sailor, and inheriting all the excellent 
qualities that have rendered lus ancestry renowned in war and foremost in 
the arts of peace, has established an especial claim to the gratitude and 
respect of all interested in the prosperity of the port, by lus having exer- 
ted his influence and contributed largely from his princely means, towards 
the establishment of shipping docks on the Tyne at Hayhole, upon a 
scale of considerable magnitude. As another instance of his Grace's liber- 
ality towards the mineral trade of the district, firam which he derives a 
great benefit, it may be stated that lus support has been largely given 
toward the project of a railway up the North Tyne from the Newcastle 
and Carlisle Railway, firom near Hexham, which will bring the manufiEtc- 
tnred Iron into this district. 

There have been many projects before the public, firom time to time, 
for the formation of Docks on the Tpe; but, notwithstanding the 
admitted necessity for such accommodation, and the professed willing- 
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DOBS of parties to meet the requirements of the case^ these venous ^- 
jeotB wera suffered to £dl to the ground, and have been almost forgntteo. 
The example set bj his Oraoe the Buke of Northumberland and the gen- 
tlemen who are associated with him in the undertaking at Hayhole wiR 
be, it may be hoped, taken up and followed by other enterprising indi- 
Tiduak at St. Petei^s, below Bridge, and sereral other places above New- 
castle Bridge, and if so, we may expect in a few years to have dock 
accommodation there, and at Jarrow on the north side of the l^^e, that 
may excel all other places in the world ; also, for dieap Coal and Ckike 
such as Warkworth, Amble, Seaton Sluice, and Blyth, that have grows 
up in relianoe prmdpally on sudi coal resoim>Bs, as ako the Mid^lsflbro', 
Tees, Hartlepool, Seahsm, and Sunderland Docks. 

True, the basin of the Tyne is itself a capacious dock; bfnt modem 
times ha^e given birth to a system of centralization which is :adaiirably 
«rg»niaed and sustained in our docks and warehouses on the Thames, the 
Mersey, and ihe Humber. 

Pursuing the eastern limit of the Coal EieM, we arrive successively at 
Seaton Sluioe a sort of dock or artificial harbour, which has been cut 
ont-of the solid rock at an enormous expense. Then further North we 
•have Blyth next. Near to Warkworth, on the Coquet, is Aniible Harb«w, 
the trade of which consists chiefly in the shipment of Coal Aoxa <me 
.or two pits or collieries in the immediate neighbowhood^ which tutborto 
have produced a sort of low priced Steam Coal. 

There are many statistical details relative, not only to the trade of xhe 
different ports on the Northern Coast of England, comprised in the limits 
above described, and the facilities they afford for shipping, but that would 
lead into matters beyond the province of the present memoir. 

At the same time it may be useful to give the Depth of Water on ihe 
Bars of the Rivers and Harbours on the North Eastern Coast, at which 
(Coals are shipped in or during spring tides : — 

FSET. IirOBBS. 

The Tyne 24 

The Wear 18 6 

Seaham 16 

Hartlepool 19 

The Tees at Middlesbro' 16 

Redcar (Sea Coast) 43 

Cowpen, or Seaton Sluice 15 

Blyth 13 

Coquet ) 

Amble [ 13 

Ratcliffe 3 
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CHAPTER IV. 
STRATA OF THE COAL FIELD. 

In a paper devoted to the coal field it only seems necessary briefly to 
notice the strata more immediately in connexion with it. 

The coal measures throughout the whole of this district rest upon the 
mountain limestone and millstone grit, which crop out beyond the 
coal field westward and form the chief depository of lead ores, which 
are extensively worked at Allenheads, on the estates of W. W. Beau- 
mont, Esq., M.P., and at Weardale, and other places on the edge of and 
sometimes within the coal measures. 

The strata of the coal measures, or those which form the chief depo- 
sitory of this valuable mineral, are, of course, familiar to the members 
of this Institute, from sinkings which have been made through them. 
They consist of shales, grits, and clays, and the great abundance of im- 
pressions of plants found in them, particularly those of luxurious growth, 
such as the fern, £c., <S:c., indicate and sufficiently attest their vegetable 
origin. 

Sections of the strata, from the highest to the lowest workable coal 
seam, in sinkings occurring at different parts of the coal field, will be 
subsequently given. 

Immediately overlying the coal measures, where they lie at a great 
depth near the sea, b the lower red sandstone, which is very pure and 
mmiixed with shale, and above thus, over a considerable portion of the 
County of Durham we find the magne^ian limestone, which in some 
parts is overlaid by the upper new red sandstone. 

One remaricable effect produced by the dykes displacing the strata, up- 
wards or downwards u the throwing in of patches of stratification in 
places where they would not be expected to make their appeamoeu 
Near to Whitley, where there is a small patch of limestone, the h 
red sandstone is foond cropping out beneath it* At KiOingwc 
consequence of the throw-down caosed by tfa« great 'Riat^< 
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Dyke, which runs from the Sea by Shire Moor through Eillingworth, 
where it must be a very p^reat downcast to the north, a patch of the 
same red sandstone is thrown in, being the only instance of the kind 
that is known in the County of Northumberland. 

In the County of Durham, at Hesselton Dean, a similar case occurs 
with respect to the new red sandstone, which is thrown in with the dis- 
placement of stmta by the Butterknowle Dyke, which throws the strata 
forty fathoms downwards. This is tlie only known instance that occurs 
of the new red sandstone being thrown in in that manner. 

As the coal measures dip towards the sea in a south-easterly direction 
from the general line of outcrop, which varies in distance proceeding 
from the sea westward, it is in the latter direction that we may expect 
to find the several escarpments of overlying strata. If, on proceeding 
westward, we find the lowest workable coal seam, the Brockwell, at the 
surface, proceeding south-eastward towards the sea, the several members 
of the series of super-strata ought to make their appearance successively. 
They undoubtedly do so with certain modifications arising from a va- 
riety of causes. 

With respect to the coal series itself, when the seams lie at a great 
depth from the surface, they may be traced with considerable accuracy 
from one district to another. But on approaching the surface westward, 
these seams are found nearer to each other. Sometimes two unite and 
form one seam, or the occurrence of a slip may throw a seam out alto- 
gether, when all further trace of it is lost. The slip may occur in the 
opposite direction, and instead of throwing the seams put at the sur&ce, 
throw them down perhaps several fathoms. Thus we find ceilain col- 
lieries, at no great distance from each other, differing very considerably 
in the number and quality of workable seams. From these and other 
circumstances, therefore, a section of the coal measures, say at Monk- 
wearmouth PiC, will not find its counterpart on the surface at the coal 
measure escarpment westward. Some of the scams have run one into 
another, others have been nipped out or thrown out in the distance be- 
tween the two places, pailicularly if that distance is very considerable. 
The debris of the surface, however, affords a certain indication of the 
strata bt^ow, and hence the line of the several escarpments can be accu- 
rately defined and delineated, as on the map produced. 

The debris of lower red sandstone, intermixed with other strata of 
the coal measures, fills up the surfacial interval between the coal out- 
crop and that of the magnesian limestone, the existence of which, ui)on 
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the strata found beneath it, has f^ven rise at various periods to mucli 
disonssion and inquiry with respect to the character and quality of the 
ooal sub-strata. 

The escarpment of the magnesian limestone, as traced upon the map, 
runs in an irregular line. A small patch of it lies north of the main dyke 
at Whitley, in Northumberlaud, at Tynemouth Priory, and it strikes in 
again at South Shields after crossing the Tyne, and continues on across 
the Wear at Pensher Hill, Newbottle, Eppleton, Hetton, Moorsley, 
Elemore Hall, Pittington, Sherburn Hall, Coxhoe, Haswell, Shotton, 
FerryhiQ, Cowdon, Thickley, and Middridge, into Cleveland in Yorkshire. 

The out-crop of lower red sandstone is shown with a thin interme- 
diate stratum of shale in some places immediately beneath it, particularly 
where it is deep. The sandstone appears on the surface in many places 
as fine soft sand. As this sand, or lower red sandstone, dips under the 
limestone it becomes more compact, and at a great depth is found hard 
with gullets or cracks in it filled with water, which comes off into the 
shaft, when sinking, in enormous quantities, bringing with it pai*ticlMS of 
sharp sand, so that the leather buckets used for pumping (a practice I 
would not adopt, as those buckets, which must be worked with great ra- 
pidity and power to overcome the influx, are made of leather,) do not 
last many hours when the water is at a heavy pressure, in consequence 
of its great depth. It may be remarked that in one case, that at South 
Hetton Dalton Colliery, the cost of the leather for the buckets, was at the 
rate of £100 per week for a year or two, while little or no progress what- 
ever was made in sinking until they got through the bed of sand, which 
difficult part was only a few feet in thickness. A similar occurrence took 
place in the first pit sunk at Haswell, where the sand was softer and much 
thicker than at South Hetton Dalton Pit, which is further to the dip, 
and the proprietors were obliged to abandon it in consequence before 
they got through the sand, after spending upwards of £G0,000. 
They afterwards sunk a short distance westwai'd, to the rise, where they 
had to sink through the same strata, and to their agreeable smprise, the 
sand being nipped out, there was little or no water found. 

With respect to the magnesian limestone in the County of Durham, 
and the differences of opinion prevailing with regard to the quality and 
character of the coal sub-stratification, a few remarks here may not be 
out of place. 

The author of a popular work entitled "Our Coal and Coal Pittj/' ex- 
tols the sagacity of Dr. Wm. Smith, the P^ather, as he may be t<?i mod, 
of English Geology, and inferentially depreciates that of some of the 
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late colliery viewers on the Tjne, who; it is reported, entertained an 
opinion regarding the quality of the coal underlying the limestone forma- 
tion in the County of Durham, and the expense of working it, which was 
unsupported by theory and not justified by experience. 

Now, so far from this being the case, it turns out that experience is in 
full accordance with what was predicated by the late Mr. John Buddie, 
and the viewers referred to, so far as experience has gone and new 
jfects have been elicited. A very great portion of the coal under the 
limestone has not yet been proved. That which has been proved has 
not been of sufficient extent, or found to be of sufficient thickness and 
good quality of coal to warrant any one in making any positive contra- 
diction. The Button seam under Moorsley estate was worked a short 
distance under the Umestone and found to be good, as was known to the 
late Mr. Buddie^ as well as myself, at the time he is said to have made 
the remark that his opinion did not go so far as to lead him to beUeve 
that any great extent of the good Qutton seam would be found under the 
magnesian limestone. 

Since then, the experience of thirty years has thrown additional light 
upon the subject, and I hold that his opinion was consistent with truth, 
and it has been confirmed to a considerable extent. 

A great portion of the coal under the Hmestone, as already stated, has 
not yet been proved, particularly where the limestone is overlapped by 
the new red sandstone. In that portion which has been proved, the 
Hutton seam, which is considered the most valuable coal, is of unequal 
thickness. A great portion of it is so thin that it is unworkable to profit^ 
and, where this thinness occurs there is only one seam above it that can 
be considered workable of good quality, namely the Five-quarter, which 
is only a thin seam compared with the good Hutton seam, and although 
of good hai'd quality, where of sufficient thickness to be workable, in 
many districts it is not in all, and in some cases where it is in it is so 
thin or so bad in quality, as at Croxdale, Whitwell, Byers-green, <fi;c., 
as not to be workable. Therefore, even the Five-quarter cannot be taken 
into account as a regular workable seam throughout the proved coal dis- 
trict under the limestone. When the Hutton seam is thin, and the Five- 
quai'ter above it is not workable, recourse has been had, in some cases, to 
the seams below, which require deep sinkings, and when reached are 
also found to be comparatively thin and tender, the coal being suitable 
for coking and gas, and does not bring the price of the best Hutton seam 
and Five-quarter or Main Coal at Tees Walbend by one-third. 
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The remaining portion of the Hutton seam under the limestone^ which 
may be considered good^ lies south of the Hett Dyke from Easington to 
Seaham, next the Sea, and from Seaham or Ay hop e, or a little north of 
it, to Pensher, on the Wear, and thence to Durham, and by way of 
Shincliffe and Sherbum to the Hett Djke, near Thomley. 

The area thus circumscribed, it will be seen by reference to the map, 
is only of very small extent, and little more than one-half of it, namely 
that portion next the sea, is overlaid by limestone. 

In that portion under the limestone w^here the Hutton seam has been 
proved to be in good perfection, a few deep pits have been sunk down to 
it through the limestone, and a great many other pits have been sunk 
on the borders of the limestone, working underneath it as well as to the 
rise in the opposite direction, and these pits have already worked a largo 
portion of good coal from under the limestone, and those with othei-s 
working to the rise, have worked out nearly the whole of the Hutton 
seam up towards Durham. 

Therefore, the pits on the border of the limestone already referred to, 
and others sunk to the rise in that portion of tlie good Hutton seam 
district which b not under the limestone, have exhausted, or will very 
shortly exhaust, the whole of the workable seams that can be got in that 
division, and which are known as the Five-quarter, Main Coal, Low Main, 
and Hutton. 

The seams below the Hutton in this district are yet imexplored. At 
Haswell, the Beaumont or Harvey, the next workable seam to the Hutton, 
has been bored to at the customary depth. As to the seams below the 
Beaumont, their thickness has not been ascertained. Even the number 
of workable seams below the Hutton in this district is dou})tful. Indeed 
it is questionable whether there be more than two; for, although in the 
Tyne there are four workable seams proved below the Hutton, averaging 
upwards of a yard in thickness, these lie from ten to twenty miles beyond 
the out-crop of limestone at Tynemouth, whereas, at Blackboy, in the 
Tees Auckland district, where the limestone runs oiF, about twenty miles 
from the Sea at Hartlepool, there is no proof that there are four work- 
able seams below the Hutton, and it is doubtfiil whether there are more 
than two there, and although they lie at a great depth, they rise out to 
the surface within one mile southward, and a few miles westward, by way 
of West Auckland and Etherley, as may be seen upon the map. 

Upon the whole, that portion of the coal field, in Durham and 
Northmberland, which is covered by the magnesian limestone, amounts 
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only to about one-sixth of the entire area, and in only one-lialf of that 
can the Hutton seam be considered good; in the other half it is not 
workable to profit. The same observation applies to several of the other 
seamsy particularly the Main Coal and Low Main^ which have been sunk 
to in various places. 

Having disposed of the collateral question of coal under the limestone^ 
it only remains to state that the new red sandstone overlaps the mugne- 
sian limestone from North Hartlepool to near Middridge^ where the Tees 
Wallsend seams crop out. 

Its northernmost point is at the Hctt Dyke^ between Hutton Henry 
and Wingate Grange Colliery. Southward it continues thickening to 
the Tees till it is overlapped towards Redcar by the alum shale. 

A little to the south-west of Redcar are situated the now extensively 
worked iron ore distiicts of Cleveland. 
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CHAPTER V. 
COLLIERY DISTRICTS AND COAL SEAMS. 

The Tyne district was formerly the most important in the Coal Tmdc; 
hoth as regarded the value of its coal seams and the number of its 
collieries in operation, but it is at prasent excelled in finer, harder, and 
better quahties by the Wear and a portion of Bishop Auckland, called 
the Tees Wallsend district. Nevertheless, it still retains the fii-st jwsition 
upon the official lists, published by the Committee of the Coal Trade, as 
it still compiises the largest number of collieries. There ap})ear in the 
circulars issued by the Coal Ti ade Committee, at the present time, the 
names of 134 collieries, and most of them have several different pits or 
working shafts. There are 64 collieries in the Tyne district, 24 of which 
are distmguished for producing good household coal, the like number 
(24) a coal suitable for coking or the manufacture of gas, collieries pro- 
ducing coal suitable for steam purposes, and the remainder an article of 
a promiscuous character between household and coking coal. 

These characteristic differences in the quality of coal shall be aftei*wai*ds 
investigated and explained, as they have an impoilant boaiing on tlie 
consideration of the general subject of the Coal Trade and the probable 
duration of the coal field. 

Four collieries, all supplying steam coal, are eniunerated in the Blyth 
district, but they ship coals also on the Tyne. Three extensive collieries, 
supplying household coal, belong to the Seaham district. On tlie Wear 
there are sixteen collieries, all of which, excepting one, produce house- 
hold coal. And in the Tees district there are twenty-one collieries, ten 
of which yield household coal. 

The information, with respect to the various collieries in the coal 
district, set forth on the subjoined table, has been collected with gi-eat 
care, and as a statistical record of the present state of the trade in this 
part of the kingdom will be regarded with interest and importance. (See 
Appendix.) 
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It has been calculated there are about fifty-seven different seams of 
coal in the Newcastle Coal Field; var^ang in thickness irom one inch to 
5 feet 5 inches, forming an aggregate of 75 feet 7i inches, but some of 
them are so thin that they cannot be worked so as to be remunerative, on 
which account their existence is of little consequence. Judging from past 
experience and present prospects generally, a seam, to defray the expense 
of working and leave a retui*n for interest of capital and risk, ought not 
to be less than from thirty inches to near three feet in thickness. 

Seams of coal have been in some cases wholly excavated, or so much 
has been i*emoved as could be done with safety. Formerly much more 
coal was lefl in the seams as iiTecoverable than in the present day, as 
we have now a much more efficient plan of working than was in existence 
during many hundreds of years. In such cases the mine has been 
either lost or abandoned, or recourse has been had to other seams in the 
same mine of inferior quality which are worked at greater expense than 
the others, while the produce of them will not bring so high a price in 
the market. The profits, if any, in such cases, must be extremely preca- 
rious and uncertain. The following is a list of what may be termed work- 
able seams in the Northern Coal Field, according to the designation 
they receive in the Wear district : — High Main, Five-quarter, Main Coal, 
Bensham, Hutton, Beaumont, Stone Coal, Low Five-quarter, Three- 
quarter Seam, and Brockwell. 

These several seams vary in quality as well as thickness, and some of 
them are known by different names in different districts; thus the Bensham 
Seam of the Tyne is known as the Maudlin Seam of the Wear ; the 
Beaumont or Harvey Seam is known in Townloy Colliery as the Townley 
Seam ; and in Wylam Colliery, as the Main Coal Seam ; and so of 
others. Even some parts differ in quality from others in tbe same seam, 
so that great diversity exists in that respect throughout the entire dis- 
trict of the Northern Coal Measures. 

The High Main Seam of the Cramlington district separates into two at 
Hetton, and is there called the Three-quarter Seam ; unites at Pontop 
under the name of Shieldrow Seam, and again at Auckland takes the 
name of the Three-quarter. The Grey Seam of the Cramlington district 
forms the Metal Coal Seam, and the Stone Coal Seam at Sheriff Hill, uniting 
to form the Five-quarter Seam at Hetton, running close to the Brass 
Thill Seam at Pontop, still preserving its name, and rising in the strata 
in the same name in the Auckland district. The Yard Coal Seam of the 
Cramlington district retains the same name at Sheriff Hill, becomes the 
Main Coal Seam at Pittington, Hetton, iraswell;and Honghton-le- Spring, 
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the Brass Thill at Pontop, and the Main Cool at Blackboy in tlie Auck- 
land district. 

The Bensham Seam of the Cromlington district, is known as the 
Maudlin at Sheriff Hill, as the Low Main at Hetton, and runs into the 
Button Seam at Pontop ; and is moi'ked bj Mr. Greenwell in the Black- 
boy Colliery as Surtees' Seam, at a very deep boring at Blackboy Old 
Pit. But this seam wants identification. There appears to be less doubt, 
by mining engineers, as to the present Five-quarter and Main Coal Seams 
being the same seams as are so-called in the Wear district, which district, 
namely. Tees Wallsend, will be seen on the map only of small extent. 
These seams are now worked not only at Blackboy and Tees Wallsend, 
but at Goundou, Leasingthome, Eldon, and Adelaide Collieries, and yield 
a superior qtiaUty to any other Five-quarter or Main Coal, or in fact 
the Hutton Seam, besides there is great thickness of good coal of proper 
hardness. 

The Five-quarter Seam of the Cramlington district divides and forms 
the Six-quarter, and the Five-quarter at Sheriff Hill, the Brass Thill 
Seam at Pittington, which unite there, and run together into the 
Hutton Seam at Pontop Colliery. The Low Main Seam of the Citim- 
lington district retains the same name at Sheriff Hill, becomes the 
Hutton Seam at Hetton, and the Main Coal at Pontop, dividing into two 
thin seams in the Auckland district. 

In Townley CoUiery, in the Eyton district, the coal is worked in the 
Beaumont, which is the Harvey or Townley Seam, the Stone Coal, Five- 
quarter, and the Brockwell Seams. The Tilly and the Hand Seams, 
between the Beaumont and the Stone Coal, and the Thi*ee-quarter, 
between the Five-quarter and the Brockwell, are not of workable thick- 
ness. This is aU coke and gas coal. The Stone Coal and the Five- 
quarter Seams run together in patches at Townley Colliery and other 
places, and they form the Busty Bank Scam of the Pontop district. 

The Three-quarter Seam of the Sheriff Hill district is twenty fathoms 
above the High Main Seam. 
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CHAPTER VI. 
THE DIFFERENT KINDS OF COAL. 

The seams of Coal not only vary in thickness^ but they also dilSer in 
quality^ and even the same seam alters in different and often in the same 
district. Sometimes a seam is nipped out and disappears from the series. 
In other places^ it runs into and it may be said becomes part of other 
seams. In consequence of the gradual rise of the seams to the westwards 
and the uneven surface of the ground^ particularly when undulated as in 
the valleys of rivulets and streams in the western districts^ which val- 
leys are still above the level of the sea, and the hills on each side of the 
Derwent and Tyne from 500 to 1^000 feet above it, one seam may come 
out much sooner than the other, the lower one at all times continuing 
further under the surface. In all the districts the whole of the seams of 
coal appear except near the western outcrop, that is to say, they are 
all found either in a good or bad condition, but at the western outcrop the 
Beaumont or Harvey, the Five-quarter, Stone Coal, and Brockwell oft»n 
run together and form only two seams before they appear at the outcrop. 
In the Blackboy district iiirther east, as already remarked, it is ques- 
tionable whether there are any more than two workable seams below the 
two seams that are at present being worked, and which, continuing west- 
ward, come into one at the outcrop. The sloping banks to the west of 
the coal district, and the rise of the coal in the same direction in many 
cases, cut the higher seams out a mile or two before the lower seams 
reach the surface, or cause them to become so much altered that they 
lose their distinctive characters, and it is difficult, if not impossible, to 
determine which seam the really are, and whether they possess any value 
or not. 

Of course, the lower seams wiU continue longer under the surface west- 
ward than the upper ones, consequently, these upper seams cannot be 
measured as over the whole surface. 

Those that have read Mr. Greenwell's work upon the Western Dis- 
trict will find that he makes allusion to this. The doubt which arises 
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is, which name is right — ^whether the seam ought to be called by one 
name or the other. 

This is particularly observable on approaching the escarpment of the 
coal field, where very few, and in many cases not more than a single 
seam appears. In the outcrop, two and sometimes three seams i-un to- 
gether, but this arises fi*om local curcumstances, and does not afford any 
criterion by which to judge of the whole of the different coal seams, 
which vary in thickness, but correspond in number one with another, 
when properly traced through the various coal distiicts, except where 
good reasons can be given for their non-conformity. Sometimes the 
direction of a seam is suddenly altered ; it is thrown upwards or down- 
wanls by hitches or slips of the strata. In the proved districts of the 
coal field, these various circumstances and conditions are ascertained 
and recorded^ and, &om the information collected, the state of other 
districts where the coal has not been proved may be inferred. This is 
particularly observable on the map produced. 

Household Coal. — ^The best quality of coal is considered to be that 
which has been found most suitable for household purposes, and termed 
on that account household coal. It has hitherto brought the highest 
price in the market, and is in universal demand. As regards price, it may 
only now be said to be excelled by a very limited portion of a certam 
seam below the Townley seam at Blaydon and Stella, which is in high 
repute, and selling at high prices for gas purposes only. Indeed, it is 
only within the last half century, that the seams which ai'e now gene- 
rally considered to yield the best household coal were opened out for 
working. Before tins period there were certainly Wallsend, Heaton, 
Percy Main, and some other collieries on the T}Tie that were working 
good Coals which have since been nearly worked off; but, even if that 
were not so, and these coals had been in the market, they would not 
have brought the price of what are now regarded as the best coal by 4s. 
or 58. per chaldron. There was at that period a fine tender coal of good 
quality worked, which augmented the supply of household coals; at 
that time the household customers not being so particular either as to 
size or quahty. This Coal, at that day, was very much used for 
smithies, and also for the manufacture of gas, iron, refining of sugar, 
and also for the quantity of coke that was required. This is now 
worked extensively for coking and gas as well as the other manufac- 
turing purposes to which it was formerly applied, the demand having 
increased a hundredfold, and being likely to continue while cheap iron 
ore can be got. 
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Household coal is described generally as bright and cubical ; it pre- 
serves its form in regular blocks after the small is taken from it. As an 
instance of this, it may be stated that one block was hewn at Blackboy 
Colliery, for the purpose of being sent to the Middlesbro' drops on the 
day of opening them, in 1831, and from thence to the Coal Exchange in 
London, weighing no less than 3 J tons. This was the largest block ever 
received by shipment from the Northern Coal Field. This coal bums to 
a black cinder, which in turn is consumed, so that only a small portion 
of ashes remain. Its fi'eedom from sulphiu'et of iron render it admirably 
adapted for the purpose to wliich it is appHed. 

The best coals for household purposes, after being drawn to the pit 
mouth, are passed into waggons, in most cases, over a five-eight of an 
inch screen, and the " duff " is that which falls through another screen, 
the latter leaving, of course, nothing but very small ; only a very small 
portion of this coal is turned to refuse at the present time, for the dirt is 
sifked out of the duff; in some cases it is washed out by a machine 
invented for the purpose. The best portions of the duff are used for 
manufacturing purposes, in places where there is a demand for it. This 
was not the case formerly, for nuts and duff were thrown aside and ac- 
cumulated near the pit mouth, where storage ground was i-equired to be 
provided. Hundreds of thousands of tons of these coals were annually 
destroyed as waste by burning. 

This was, in fact, at that time the most economical mode the proprietors 
had of disposing of them, for they could not be sold at a price to cover 
rent and leading expenses, without the working charges, which were very 
considerable, so that all the weight came upon the large, and, besides, for 
many years there was a heavy duty chargeable on sea-borne coal, which 
of course tended to limit inferior sorts and to enhance the cost to the con- 
sumer. Tlie abolition of the duty, and the repeal of other imports which 
crippled the coal trade, have been followed by an increased demand for 
coal of all descriptions, and the high mountains of black diamonds which 
once disfigured the surface of our fields and invited the comments of 
strangers and travellers have nearly disappeared. Nothing more clearly 
shews the policy of taking off a duty than the remission of the imjwrt of 
sea-borne coal, which, as in the case of glass, has led to a greatly 
increased consumption and its appHcation to uses to which it was formerly 
unapplied. 

The screening process, to which we have refen-ed, was not resorted to 
with respect to coal used for coking or gas, iron factories, sugar refine- 
ries or smithies, as the small in some districts was found to answer the 
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purpose quite as well as the other on account of its fine bituminous 
nature. The steam coal was, however, screened, until lately, the practice 
having been abandoned since the increased demand arose, and the low 
prices at which these coak have been bold at the shipping places on the 
river Tyne. 

Steam coal is distinguished by the rapidity with which it generates 
heat. 

Its combustible elements readily unite and burn with great intensity, 
leaving a white ash, which, after a time, disappears through the fin) bnis 
or the draft of the chimney. Instead of the dark cinders and bright clear 
fire produced by the best household coals, there is a large portion of dust 
and dirt which are by no means agreeable accessoiies to the parlour or 
drawing-room. 

This coal is principally used for the purpose of heating engines and 
steam boilers, especially those of sea-going vessels. Its specific gravity 
is 1'2G, a cubic yard of it weighs a ton. 

Steam coal is now found in seams of considerable thickness, nearly 
from G to 7 feet, of a different appearance from what is called splint or 
cannel in this district. It looks like the best household coal, but it l)ums 
like splint to a white ash. These three kinds are suitable for steam pur- 
poses but more particularly that obtained from the thick seams, north of 
Blyth, Cramlington, and others, as the splint and cannel coals are only 
found to be a portion of the seams in their beds ; the thick seams can be 
worked to more advantage and in a larger quantity than the thin ones to 
meet the demand. 

Coking Coal is characterized by the large quantity of carbon which 
enters into its composition, amounting in a general way, in that obtained 
from Townley, Marley Hill, Gai'esfield, and Bowden Close, Pease's West 
Pits, Hunwick, Byers-green, and Brancei)eth Collieries, to 80 per cent., 
19 of the remainder consisting of gaseous matter, and only 1 resi- 
dium or ashes, making the best coke. The residium may be even 
diminished by an improved oven, properly ventilated and managed, for 
which I am about taking a patent. It is more tender and finei* than house- 
hold coal, and rapidly crumbles or falls to [)ieces, and becomes dusty. It 
is laminated in stiiicturo, and open in what is called the facings or the 
fibres. It cakes or runs into a plastic mass on the application of heat, 
and yields a roddish white ash when burned. Coke may be considered 
&s the fixed carbon of the coal. 

It is manufactured upon an extensive scale in many pai'ts of the 
western i)ortion of the Coimty of Durham, also on the Wear, and on the 
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TynO; in ovens built expressly for tbe purpose, either in the vicinity of 
the mines which yield coal of quality suitable for the purpose, or in loca- 
lities where facilities exist for bringing? the coal to it at a cheap rate, and 
disposing of the manufactured article to advantage. 

There is a very marked distinction between cinders and coke, which is 
of course, familiar to those in the trade. Coke if good, sinks in water, 
bad coke and cinders swim. The reason of this, observes Dr. Ure in his 
"Dictionary of Avis" is "The longer and higher the heat to which carbon 
from wood or coal is exposed, the more it contracts, and consequently the 
denser it becomes. The volatile combustible matter of the coal is em- 
ployed in producing the requisite temperature for coking, and the oven 
is or ought to be so contrived, as to retain the heat and a proper quantity 
of air a sufficient time to produce the necessary aggregation of the 
particles of the carbon, or in plain words, the condensation of the coke 
which is discharged out of the oven in one mass." 

The specific gravit}'^ of good coke is about ; and its weight per 

cubic yard of about 

Splint coal is heavier in specific gravity than other coal. It is some- 
times found very pure at the top of tbe Townley, Beamnont or Harvey 
seam, which are all the same seam, but which are called the main coal at 
Wylam, and Engine Main at Walbottle. At Townley this top splint coal 
is very good, and it is also found very good at the bottom of the Erockwell 
seam in those three last-named collieries, seldom nmning thicker than eight 
inches. It is equal in quality to the rest of the seams in which good splint 
cannel coal is found, but is generally worked in this seam along with the 
other portion, and is advantageously mixed with it in the process of 
manufacture of coke or gas, where there is always a great demand for it. 

The Townley splint coal is extremely brittle, bums away like wax, and 
leaves a considerable quantity of white, powdery ashes. The Brockwell 
seam splint in the western collieries on the Tyne works more in blocks 
like cannel coal, and is also much in demand. 

Cannel Coal, when found in entire beds, as in Lancashire, is not of so 
brittle a nature as what is called splint, and worked more in blocks. It 
can be turned in the lathe, and will receive a high polish. The cannel 
coal is found under and forms the lower part of the Brockwell seam, tlie 
lowest of the workable coal seams; it varies in thickness from five to 
ten inches. When this coal seam lies deep on Tyneside, it is often thinner 
and more tender in its nature than what it is when it comes nearer to the 
surface. At Wylam, Townley, Eltringham, Bywell, and Mickley, this 
coal is found in a good state. It is used for the same purpose as splint 
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coal. It is very bituminous^ and in making coke or gas it is mixed with 
tlie smallest of the best coal^ which causes it to bum much quicker than 
it would do alone. The admixture is also beneficial in another respect, 
greatly accelerating and improving the process of manufacture. Occasion - 
ally in other coal districts the splint and cannel coals are found in distinct 
beds in very small limited districts, where it is generally of a much harder 
nature, as at Blaydon and Stella, and part of Grand Leasci where it is 
of another quality of coal, which is now being brought into operation, but 
which had not before been noticed as a workable seam in that district. It 
lies between the Townley and the stone coal. It is very thin and only 
worked of suitable quantity in small patches on the south side of the main 
dyke at Blaydon and Stella. It brings a good price in the market for gas 
purposes, being nearly equal in quality to the best gas coal in Scotland. 
On account of the tliinness of the seam, viz., from two feet to two feet 
three inches, with a band in it, it is expensive to work, consequently where 
it is worked it has to be sold at a high price, and besides, there is only a 
very small quantity of it in this district. This seam, in a great extent 
of the district, is not of that same good quality, and consequently is not or 
never may be workable to a profit. The seam is so sn»all that particular 
kind of workmen would have to be increased so as to obtain a greater 
quantity, as this seam is not like the Scotch or Lancashire thick seams. 

The coking coal seams, where they are tender, are very apt to have 
what are called partings, fibres, or facings, often at an inch or inch and 
a half asunder. When these seams lie near the surface, these partings 
sometimes admit of a dampth of water, and after having been stagnant 
and drained o£f by working the coal from the dip towards the rise or sur- 
&ce, the fiunng, when broken up dry, presents a very beautiful appear- 
ance, being traced with lines resembling the colour of the feathers in a 
peacock's tail. 
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CHAPTER VII. 
COAL FORMATION IN THE TYNE DISTRICT. 

Under this head it is proposed to give a description of the various seams 
in the different districts of the coal field, with sections when necessary. 

In the first place, we shall describe the general character of the seams 
of coal in the Tyne District above Newcastle Bridge. 

The Seven Feet IIioh Main Coal, No. 1. 

This main coal seam, the highest workable seam in the series, is 
found close to the north side of the Ninety-fathom Dyke, at a depth of 
from t>\'0 to thirty-five fathoms beneath the surface. This seam gets 
thicker when at a great depth near the trouble, as do all the other seams 
below it next the vicinity of the trouble. 

It is not of large extent as it rises quickly to the outcrop. 

It is generally from seven to eight feet in thickness, and yields a com- 
pact coal, in good sized blocks. It bums to a brownish white ash. From 
the specimens I have seen I am of opinion that it would have answered well 
for similar purposes, and might have worked much in the same way as 
the Cramlington, Hai-tley, Seghill, and Seaton Delaval steam coal of the 
present day. This was a very valuable scam in former times, having 
been in great demand as a household coal, but it has been so easily got 
as to be entirely worked out, or is now only found in very small pillars or 
patches, and even these are imworkable. It lay above the level of the 
Tyne and was easily and inexpensively drained into that river. 

Craw Coal, No. 3; Old Five-quarter, No. 3; Cannel 
Coal, No. 4. 

These seams generally nm together, or with veiy little stratification 
between them, in consequence of which they were worked separately and 
sometimes in conjunction as in fonner times. The Craw Coal is on the 
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average about three feet, and the Five-quarter about 3 feet G mchos 
in thickness; and there is in some places another seam of coal like Cannel 
Coal about 2 feet 3 inches thick near the vicinity of Greenside, in liyton 
parish, next the root of the main dyke, with a portion of stone strata 
between each of those two former coal seams, which have been partially 
worked. The Cannel Coal not having been worked at all in that day, in 
consequence of a white ash coal not being saleable. 

The Crow Coal and Five-quarter seams yield tender coals, which are 
easy to work, but in quaUty are not so good as the lower seams, 
since the opening out of which they have been generally abandoned ; but, 
not, however, until they had been extensively worked. In many situations 
west of Newcastle, these seams are also above the level of the Tyne and 
were all drained into it by day levels, made centuries ago. 

These day levels are at present used as deliveiy drifts for the water 
made on or about the same, and for pumping water from the lower seams, 
as at Townley, Stargate, and C Pits, near the Main Dyke, and 
'^ Kitty's Drift," commenced in the neighboiu'hood of Bell's Close at 
the surface, but when Kitty's Drift was under Denton and Kenton, being 
then thiity, forty, or fifty fathoms below the surface, they found, to 
their disappointment, that the seams they were aiming at were consider- 
ably below the level of the drift, and they then economised the lifting 
power of the pumping engines in making use of this drift. Tlie Crow 
Coal and Old Five-quarter, are not so easily kept clean of pyrites 
as the lower Five-quarter. 

The Huler, No. 5. 

This is a seam of excellent quality, but in this district being only about 
2 feet 6 inches in thickness, it has not been worked except to a small 
extent in Townley Colliery, but, may be worked more extensively after 
mechanical power has been adapted to the hewing of coal. 

The Ruler would appear to be the Hutton seam of the Wear district, 
the good quality of which it very much resembles, besides lying at the 
same distance immediately above the Townley or Beaumont seam, which 
is the first of the series of coking coal, and equally good in quality. 

Townley, Harvey, or Beaumont, No, 6. 

This seam averages from 3 feet G inches to 4 feet 8 inches in thickness. 

Y 
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About ten inches of the top is fine Splint Goal; and the remainder a good 
coal for household purposes^ also for coke and gaS; but has a small band 
under the Splint. The best part of the Townley seam is harder than the 
three or four seams beloW; which are also of good quality^ with a small 
band occasionally occurring near the bottom, but which increases in cer- 
tain districts. The quality of the Townley is excellent, but not so 
hard, although much more durable than the Ruler above it, which is the 
Wear Hutton Seam. 

This coal is of very fine bituminous nature, free from pyrites, and 
suitable for the manufacture of coke and gas, in which it is ex- 
tensively used. It is probable, however, that for these purposes, it is 
excelled by the lower five workable coal seams, Nos. 7, 8, 9, 10, and 11, 
namely, the thin Splint or Cannel Seam, next below the Townley, at 
Blaydon and Stella, and the Stone Coal, the No. 9 Five-quarter, with the 
No. 10 Brockwell seams for coke and gas. 

Gas Coal Seam, No. 7. — ^This is an excellent seam for gas, par- 
ticularly on the south side of the Main Dyke, where it is found good in 
patches. 

The Stone Coal, No. 8. — ^This seam is from 2 feet 10 inches to 
3 feet 2 inches in thickness. It is uniform in quality, and is suit- 
able for gas purposes, and most particularly for coke. 

Five-quarter, No. 9. — ^The coal for about five or six inches at the 
top of this seam yields a white ash when burnt, but it is not of a splinty 
appearance. The remainder, about three feet in thickness, resembles 
the Stone Coal, and is used for similar purposes, for which it is well 
adapted. 

Three-quarter, No. 10. — Is a very Lard, coarse coal, and has 
been very little worked on that account. At Wylam it is a very good 
seam, and is worked in perfection there with advantage, and well 
known by the name of the Yard Coal. 

The Brockwell, No. 11. — ^This is the lowest workable seam that 
has been sunk to in the coal formation, which has only been done at a 
few places, namely, Townley, Stella, Blaydon Main, and Norwood 
Collieries on the Tyne, but it has been bored to at the Blackboy, in the 
Auckland district, and also at West Auckland and Etherly, whei-e it is 
known sometimes, when two seams run tog-ether, as the Main coal. 

The average thickness of the Brockw(;ll seam in general is about 
3 feet G inches. About 6 inches of that at the bottom is Splint, which 
burns to a white ash, the remainder is of excellent quality for coke 
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and gas purposes. In some places there are between two and three 
inches of Jet at the top which looks like stone or slate, yet it is used 
for the workmen's fires at Wylam. 

It is questionable whether the Auckland and Etherly seam is the 
Brockwell or the Dusty Bank. 

The Stone coal and Five-quarter coming together form the Dusty Bank 
at Pontop, but go by other names elsewhere. The Stone Goal and Five- 
quarter are closely connected throughout the district. 

The seams below Newcastle Bridge, both north and south of the 
main dyke, differ in hardness and quality from thote to the west of it. 
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CHAPTER VIII. 

DISTRICTS DISTINGUISHED BY THE NATURE OP 
THE COAL THEY CHIEFLY PRODUCE. 

HOUSEHOLD COAL DISTRICT. 

By generalizing tlie diflferences in the quality and character of coal, 
described in the preceding chapter, we are enabled to introduce a sub- 
division of districts, based thereupon, which will be found convenient and 
important in a consideration of the coal trade. This sub-division will 
comprise : — 

J. — Collieries producing Household coal. These are situated principally 
in the south eastern district of the coal field from Haswell, Hettons, 
Houghton, to Port Seaham. . 

II. — Collieries producing Coldng coal. The best of which are found in 
the western district, from the river Tyne, above Newcastle, to the river 
Wear, near Brancepeth. 

III. — Collieries producing coal of a quality suitable for Steam pur- 
poses. The principal of these are situated in the north-eastern division 
of the coal field, along the sea coast from Blytli to Widdrington Castle. 

IV. — ^The foui-th division includes all those collieries that are not em- 
braced in the other three divisions, places that have not been proved but 
where the coal was douljtful or supposed not to be workable hitherto at a 
remunerative price, or that have been proved and abandoned, or the 
workings are being carried on in many places with little profit. 

Tliis division is not limited to any particular locality, but lies scattered 
in considerable patches over the entire coal field. Some of the districts or 
collieries have been worked oiF in the best seams of coal in former times 
with profit. 

The annexed Nos. 1 and 2 plans have been prepared in order to eluci- 
date this part of the subject. That portion of them which are coloured 
hiach represents the locahty of the best household coal; blue, coining 
coal; that which is brown, steam coal; while the several parts of the 
fomrth division are tinted jvith a eloudy, smoky appearance. 
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It is not affirmed that the whole of the coal found in those localities 
thus specially indicated is used exclusively for the respective purposes 
which has furnished the characteristic terms applied to each division, but 
that these distinctive features of the Northern Goal Field are so promi- 
nently marked that we are justified in adopting them as the basis of an 
an^angement upon which to found our observations. 

The best household district Hes south of the Wear, and a patch of it, 
about a mile or two in width, runs along the Ninety-iuthom Dyke, and 
lies at a great inclination towtutls and up to this dyke from near the sea 
till it joins the coking district, after crossing the T/ne at Stella, between 
Blaydon and Newbum. 

The coking coal occupies nearly the whole of the western district, and 
l;he steam coal is found in the greatest perfection a little northward of 
the Ninety-fathom Dyke, beyond the limit of the household coal district. 
■^t may be desirable to consider e>ich district separately. 

HOUSEHOLD DISTRICT. 

The best household coal, as ah*eady stated, is worked principally in 
the County of Durham, south of the river Weai\ A lino from Seaham 
Harbour, by Easington, Shotton, Thornley, Ludworth, Shincliffe, Cassop, 
Lord Londonderry's Pit at Elvet, near Old Durham, and thence by the 
river Wear to Pensher, and then on to the sea south of the entrance 
of the Wear, will circumscribe the principal portion of the house- 
hold district. There is a small portion on the west side of the 
Wear, at Auburn House and Waldridge Fell, near Pelton, where 
it joins the coking coal district. Household coal is worked in the Main 
and Hutton Seams, and it is somewhat remarkable tliat wherever 
the Hutton Seam and the Main and Low Main Scams are found to 
be good the upper Five-quarter is almost invariably inferior (Pitting- 
ton being, I believe, the only exception), and often it is not in the coal 
series at all, as at Moorsley, North Hetton, South Hetton, Elemore, 
and Lord Durham's Houghton Pit, and many other places. 

On the contrary, where the upper Five-quarter seam is good in the 
Wear or Hartlepool districts south of the Hett Dyke, the Huiton Low 
Main and Main coal seams are in mos^ cases thin, and unmarket- 
able with profit, and whenever the upper Five-quarter and upper 
Main coal seams are good between the Wear and the Tees the lower 
Five-quarter, the lower Main, and the Hutton seams are not good, as 
for instance at Blackboy, " Tees Wallsend," Eldon, Adelaide, Coundon, 
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Leasingtliorne; and part towards Ferry Hill. The upper Five-quarter 
and Main seams in the collieries just named ai*e of a quality which is 
suitable for the best household coal. 

The lower Five-quarter; which is found at Trimdon, WingatO; Thorn, 
ley; Gassop; GoxhoO; BowburU; Grow TreeS; Pittingtou; and some 
other collieries; yield also good household coal; at Byers-green, 
Whitworth; and Old Park; not so good where the coking district 
puts in. At a few places in the same neighbourhood; not included 
in the part shaded black on Nos. 1 and 2 planS; the coal marketable 
as household is worked in the Five-quarter seam so called; and those 
parts of it lying between the Butterknowle and the Hett Dyke 
yielding household coal before they were abandoned. Again, where 
the Hutton seam is turning inferior; from the Londonderry Pit at 
Pensher; where the Hutton seam is only thiu; and towards the sea, a 
distance of about six mileS; the seams of coal; although thicker; are 
tender; as is proved where worked to the south side of the Wear 
from Monkwearmouth Pit; towards Tunstall; and RyhopO; and Seaton, 
and are at so great a depth along the sea coast towards Seaham; and much 
more tender both near the sea and approaching the Hett Dyke, as to 
prevent their being won and worked except at comparatively great ex- 
pense and risk; for when the Hutton seam is tender it brings a much less 
price. The limestone there being so very thick; as is proved at Seaton, 
Daltou; and Monkwearmouth pitS; there is at present less necessity to 
incur that expense; since the same quality of coal may be obtained by 
sinking farther inland; where the seams lie near the surface and may be 
worked to the dip underground by means of steam power. Yet in the 
estimate of our Coal Field I have, in two places, calculated for about nine 
miles in width, one opposite the best Hutton Seam coal district; the other 
under that portion of the best Steam Goal district; next the sea coast at 
each place; as there may be a possibility of some parties attempting to 
work coal under the sea at those points. I havO; therefore; in my esti- 
mate; allowed such enterprising persons an extent of coal that may dip; 
and get to a great depth under the sea at the distance of two mileS; 
which I have taken into account. The writer considers that there is 
abundance of risk and plenty of room in going half a mile under 
the sea to deter the more cautious speculators from doing sO; until the 
good coal elsewhere is worked off. An allusion to this matter will 
be made hereafter. The best Hutton seam where sunk to below 
the Main coal is generally free from water, and consequently re- 
quires little or no drawing. The Hutton seam also extends west- 
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ward to near Whitwell and Croxdale, where it becomes so very inferior 
and thin as to be unprofitable to work, and so it continues till it 
joins next above the coking coal districts of Brance})eth and Brandon > 
Willington, Byers-green, Bowden Close, and over the Derwent to 
Townley on the Tyne, where it is found thin but hard, good quality. 
The best description of household coal was formerly wrought on the 
banks of the Tyne, in the High Main Seam at Wallsend, where the 
quality was good, and it brought a higher price in the market than 
any obtained at that time at other places in the same neighbourhood. 
Its reputation continued as long as the coal lasted in the pit, as well 
as several others from the same seam, which obtained the same name. 

In consequence of the repute the seam had obtained, many parties 
applied the name to very inferior coal seams, sunk in the same district, and 
even continued to do so for a very long period in new districts, but time and 
trial proved that the name alone would not do when the quality was wanting, 
consequently when the late Mr. Buddie found that the Wear districts were 
foil of good coal, principally the produce of the Five-quarter and main seams 
which were then being worked under the name of Ducks and Eden Main 
and suited the London market well, he very properly gave the name of Walls- 
end to and began to bring the Hutton seam into the market, calling it by 
the name of Stewart's Wallsend. That established the name of Walls- 
end as a general designation for coal so excellent as this was. The 
coal south of the Wear shortly before that was unexplored and but little 
known, only having been wrought by the Tempest family, the Lambtons, 
and Neshams, and the opinion generally entertained by the mining en- 
gineers of that day was that no good coal existed to any extent under the 
magnesian limestone, but that it was of very inferior quality and tliinner. 

The opening out of the Wear district took place almost simultaneously 
with the exhaustion of the best seams on the Tyne. The pits were first 
Bunk westward of the outcrops of the limestone and were worked in 
the Main and Five-quarter seams, but soon afterwards when Mr. Bud- 
die succeeded Mr. Arthur Mowbray, as manager for the late Marquis of 
Londonderry, then Lord Stewart, it was soon found that at Lyon's the 
Hutton seam was good imder the outcrop of the limestone, it having been 
approached from Moorsley. Lyon's Hetton and the North Hetton company 
also sprung up, and at Moorsley followed the example set by Mr. Mow- 
bray in sinking and working the Hutton seam, and their example was fol- 
lowed at South Hetton, Dalton, Seaton, Haswell, and other places at greater 
depth, where the Hutton seam under the edge of the limestone was found 
to exist in great perfection, and that, years after, led to sinkings through 
the limestone at Monkwearmouth, Dalton, Seaton, and other places. 
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As the best seams of cool on the Tync became exhausted or nearly so, in- 
ferior seamS; worked at ^ater expense and less valuable, were resorted to, 
the produce of which was brought to market, sold for one-half the price the 
best coal formerly did, while the best coals were worked at a cheaper rate. 

But to take a much later period let us go back to about a Utile more 
than ten years ago when prices were nearly double what they have been 
up to July 1853. The Hutton seam in the household district along 
with the Main Goal and Five-quarter seam, were worked to considerable 
profit, but during the last ten years it is very doubtful whether much 
profit has been derived, if so, very limited, from the sale of coal worked 
out of the seams above mentioned, and which have been more extensively 
worked by Lord Londondoiry, the Earl of Durham, the Lyon's Hetton, the 
Haswell, North and South Iletton, Belmont and Thomloy, the Seaton, Sea- 
ham, and Dalton companies, who are the largest colliery proprietors, and 
who work the great bulk of household coal, having large capitals employed 
from which they ought to derive a good annual revenue, especially under 
the existmg large demand for this sort of coal, and the present in- 
creasing rate of labour for working it, and considering the fact that 
the product may only last a compai'itively short period. The duration 
of the Northern Coal Field may be estimated at under 400 years, but 
hereafter it will bo shewn that according to the present demand all the 
the most valuable will be exhausted long before that time shall have 
elapsed, and slioulil the estimated yearly quantity be increased accord- 
ingly it would be a still shorter period. 

In former times the l)ost coals on the Tyne were wrought at Whitley, 
Percy Main, Walker, Wallsend, Ileaton, Bigge's Main and the several 
pits, Killingworth and other pits belonging to the Grand Allies, the title of 
an association or company formed by Lords Ravensworth, WharncHfTe, and 
Strathmore; aftenvarJs Mr. Bowes, M.P,, became a partner, as heir of 
the late Earl of Strathmore ; and this firm has lately sub-leased their 
interest to Nicli. Wood, Chas. Palmer, and Co., who are now working 
good household coal, next the root of tlie Main Dyke, at Killingworth 
Pit, which lies at a very great angle, 1 in •!:, 3 and 2 per yard, and also 
at as great a depth under the surfocc as any pit. 

Those collieries that produce tlie best of the household coal of the 
present day, namely, Lyon's Iletton, Eppleton, Elemorc, South Iletton, 
Dalton, iS'orth Iletton, Kelloe, Uaswell, Shotton, Thomley, Lud- 
worth, Cassop, Crowtrecs, and the collieries of the Earl of Durham and 
the late Marquis of Londonderry, are situated on an average from eight 
to ten miles from good shipping berths or stations where the coal is de- 
livered with facilities for supplying tlie markets. 
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We have already alluded to the large quantities of the best coal for- 
merly destroyed as waste or allowed to accumulate near the mouth of the 
pits and burnt. 

This practice continued up to a few years ago, and the extent of coal 
thus destroyed amounted, on a moderate calculation, to near one- 
fifth of the whole produce. It was found cheaper to destroy them 
than pay rent and leading charges. There was, in foct, no suflScient 
demand for the coal dust as it may be termed, there being at that time 
very little coke required and even what were called nuts were sold very 
sparingly. The general supply of coals at that period exceeded the 
demand, and consequently it was deemed advisable to dispose only 
of the most profitable, those which retained their best form were 
hence usually denominated large. The small coal in many districts^ 
where the Hutton seams were worked, were found mixed with pyrites; 
sulphur^ and other ingredients which rendered them unfit for manuiac- 
turing or coking purposes. A machine for cleaning by washing them has 
been patented and introduced into this district by Mr. Monison, and coke 
of good quality is made from them in the Wear district. Small coals 
were formerly destroyed in even the best districts of the Tyne although 
the pits whence they were obtained were only a mile or two from the 
place of shipment or delivery. 

The following is a statement of the vend of coal from this district for 
the years 1861 and 1852 respectively, as furnished in a report of the 
Goal Trade Committee at a meeting of the representatives of collieries held 
in the Assembly Rooms, Newcastle-upon-Tyne, on the 16th of August 
1863:— 

LONDON AND COASTWISE. OVER-SEA. TOTAL. 

TONS. TONS. TONS. 

1861 5,707,736 2,180,070 7,887,800 

1852 6,000,337 2,334,540 8,334,883 



Increase in 1852 292,601 154,476 447,077 

A review of the vend for the past ten years gives the following results, 
taking the quantity in each fifth year : — 

LONDON AND COASTWISE. FOREIGN. TOTAL. 

TONS. TONS. TONS. 

1842 4,548,823 1,425,125 5,973,948 

1847 6,921,037 1,806,637 7,727,674 

1852 6,000,337 2,335,546 8,334,883 

The above is without home consumption, which was in 1852 more than 6,000,000 

Tons in 1852 .. 14,334,883 



Increase in ten years 2,360,935 Tons 

Increase per cent 39*5 

Increase per cent, per annum 2] 



Torcs. 

In the last yenr, 1853, coals sent to London alone 4,023,166 

Coastwise, export, and foreign 4,300,000 

Home consumption 000,000 upwards. 

Tons Yearly .. 14,323,156 Sc npwdi. 
Deduct sundries sent from other places than Durham and Nor- 
thumberland to liondon : — TONS. 

From Southern Counties by railway 620,712 

Do. Do. Do. canal 24,017 



TONS. 053,729 
Do, by vessels from Yorkshire .... 24,247 

Welsh 82,542 

Scotch 13,011 

Liverpool 180 

Small coal .... 31,778 
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800,087 



Leavings from *' Our Coal Field" in Durham and Xorthum1)erland 

Yearly Tons 13,517,060 upwards. 

Note. — In the year 1700, the quantity of coal sent to London market was only 
329,000 Loudon chaldrdns, at 28 cwt. per chaldron, equal to 460,000 tons, used yenrly 
at that period. 

This great increase is irrespective of the large quantity of coals now 
converted into coke for inland consumption and of the augmented home 
consumption ai-ising from the local manufactories, in reference to which it 
may be remarked that the price of small coals has lately been raised^ but 
only in what is considered a fair advance. 

It is somewhat sinj^ular that the oal south of the Wenr should for- 
merly have been worked in the ^lain (.'oal Seam, when tlie Hutton Coal 
Seam lay only 250 feet below, exceedingly fine in (piality, about 4 feet 
8 inches in thickness, nearly free of extra feeders of water, and approach- 
able at a co>t for further sinkinpf of about C^OO. The Main Coal Seam 
is more expensive to work thnn the Tlutton, and the produce does not 
sell for so f»:ood a price. The Low Main Coal Sram, below the Main 
Coal, is like the Five-quarter a])0ve it, and more expensive to work. 
During the last few years, when prices were low, it is doubtful whether 
the trade of the district could have gone on if the Ilutton Seam, so 
easily and good to sell, had not In^en easily wrought. The formation of 
a public niilway company within the last few yeai's, has brought other 
large coal fields in the market, and competition has been further extended 
by speculatoi's adventuring money in hazardous undertakings, which 
injuriously niterfcrcd with legitimate colliery concenis. 

The Great Northern Railway doing the like unto London, and deliver- 
ing to consumers at a low price, in consequence of the quality not being 
generallv so good as our Northern Coal Field ; Wallsend Coal, which, 
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when sent by the Great Northern Railroad, has a longer distance^ con- 
sequently our Northern Goal take the advantage they have, by sending 
to London and coastwise, and all other foreign ports by shipments from 
ports on the east coast. 

At Blackboy, Tees Wallsend, Eldon, Goundou, and Adelaide, the coal 
was worked in the Upper Five-quarter Seam till about the year 1830, 
and was generally considered better than the Main Goal, which is now 
proved to be better and finer there than that of the Ilutton Seam. 

The Main Goal Seam was easily approachable without extra water power 
from the Five-quarter, like the Hutton Seam imder the Main Goal on 
the Wear ; yet, when it was sunk to at Blackboy, in 1829, and tried, it 
was rejected by the fitters at Stockton, who gave preference to the more 
tender coal of tlie Five-quarter Seam. There was not a shipping 
place at Middlesbro' at that peiiod. The Ethcrly Seams, which is a 
pecularly durable coal, free from sulphur, which are good coal, the 
Beaumont, the Five-quarter, and the Stone Goal, either combination of 
which or the Brockwell Seam (forming the Main Goal), which is from 40 
to 45 &thoms lower, lie considerably under the main coal of the district, 
where the seams are separated, crop out westward of Witton-le- 
Wear, from which circumstance it may be assumed that they are to the 
eastward, though dipping low towards Ferryhill and Thornley, and under 
the red sandstone at Hartbushes, the Hesselton Dean, and south to- 
wards Hartlepool. At none of these places have the scams been proved 
of good thickness or quality where simk or bored to. 

In the large district east of Blackboy, south of the Butterknowlc 
and Hett Dykes, to a line running towards Wynyard or Newton Parks, 
and towards the mouth of the Tees, the upper seam, as far as has been 
proved, are found to be of inferior qimlity ; and no good Hutton Scam or 
any other, has been found to be good, so far as this distnct is proved 
south. 

It is probable that the lower seams exist at their greater depth, not- 
withstanding the limestone and the red sandstone lie at considerable thick- 
ness above them ; but the depth of these lower seams must be both great 
and vncertain, that few speculators will be induced to incur the expense of 
approaching them, at least not until the pits sunk west of the red sand- 
stone and on the borders of the limestone have been worked out in the 
seams to which they now afford access, and also until the patches are 
are occupied and worked where the seams are known of sufficient thickness 
in the doubtful districts. 

It may be remarked, that there are very few pits even sunk in the 
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limestone; most of them being upon the border of it; as East Thicklej; 
Eldon, Blackboy, Coundon, Westerton, Ferryhill, Cornforth; Goxhoe, 
Cassop, West Hetton, Crow Trees, Heughhall, Gassop, Shadforth, 
Sherbum, Little Town, Haswell, Pittington, Moorsley, Hetton, Eppleton, 
Downs, Houghton, Newbottle, East Harrington, Pensher, Manor Walla- 
end, St. Hilda, Jarrow, and Harton, this latter working extensively near 
St. Hilda, in the county of Durham, and Whitley, and several others 
in the county of Northumberland, are now laid in. 

The only pits that may be said to be sunk in the limestone are at Haswell, 
Ludworth, South Hetton, Dalton, Seaham, and Seaton in the Hutton 
seam district, Thomley, Shotton, Castle Eden, Wingate Grange, South 
Wingate, Trimdon Grange and Trimdon Bishop Middleham, Chilton 
and Ferryhill new pit in the Five-quarter Seam, south of the Hett Dyke, 
are all in an expensive and more precarious district, as regards the Hutton 
Seam. 

Castle Eden, South Wingate, and Hartbushes are perhaps the worst of 
all, so far justifying the inference that the coal under the limestone ap- 
proaching the red sandstone and the sea towards^ Hartlepool is very far from 
satisfactory. The pit at Castle Eden and Hartbushes is about 15 miles 
east from the west outcrop of Hmestone at Thickley, bordeiing on the out- 
burst of new upper red sandstone. At Haswell New Pit, the coal is under 
the limestone, for about two miles, in a direct course eastward from the 
outcrop at Sherbum Hills, which is about two and a half miles from the city 
of Durham, but that is not the old Haswell village visited by Mr Smith, 
whose opinion that good coal would be found in all places under the 
limestone has been so often quoted in contrast with the more cautious 
expression of opinions by other eminent colliery viewers in connection 
with the district. If Mr. Smith had taken the course from Durham 
through Whitwell, about two aud a half miles, and put pits down 
there, or at the outcrop of limestone about three miles, he would have 
found the Hutton seam inferior, and none of it good under the limestone, 
or in the workings even north of the Hett Dyke. Then, if he had taken 
the Ime from Durham, through by Pittington, Halgarth, and Little 
Town to Elemore Hall, and further on to Low Old Haswell, a distance, 
from Durham, of about five miles, he would have found between Pitting- 
ton Halgai-th, one mile east of Belmont Station, and near Sherbum 
Station, a narrow strip of land extending, uncovered with limestone, for 
about two or three miles to Old Haswell, which is probably the place 
to which he applied his conjectural opinion, where the limestone puts 
on eastward. 
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In fact, the good Hutton seam really found under the limestone in the 
County of Durham is of very small extent^ not more than a few miles 
square, or less than one-fifth or one-sixth of the area of the limestone 
County of Durham, under which the coal has been estimated, and the re- 
mainder five-sixths to be precarious as to profit, and so thin in many 
places as to be unworkable. 

This verifies to a great extent the opinion expressed by the late Mr. 
Buddie, and in my opinion a very different result would not be arrived at 
even taking into account the small portion of good coal that may be got 
under the sea. After Mr. Buddie, in the year 1818, succeeded Mr. 
Arthur Mowbray, in the management of the extensive concerns of the 
late Marquis of Londonderry, the Hutton seam then became, although 
at greater depth, more extensively worked and its qualities better known. 
The coal from that seam sold for many years at the place of shipment at 
36s. 6d. per chaldron, equal to 13s. 9d. per ton ; and that price continued 
up to 1827, when the price of best coals was reduced 4s. per chaldron, 
making 32s. 6d. per chaldron, or 12s. per ton. 

The Main Coal Seam was formerly, and about that time, called ^^Ducks " 
(I believe, aftier an individual of that name, who was in humble circum- 
stances when a boy, near Durham, but afterwards acquired great wealth, 
and became Sir John Ducks,) and occasionally second quality, called Eden 
Main, at the colliery of Lord Londonderry, then Sir Harry Vane Tempest's, 
but at Lyon's North and South Hetton, when opened out there, it 
went imder the name of Lyon's Main, the late John Lyon, of Hetton 
Hall, being one of the principal lessors of these collieries. The lessees 
of Lyon's Hetton Colliery hold largely of him, both of this Main €oal 
and Button seams, as well as others in that district. 

Hutton Seam. — This district comprises the following Collie- 
ries : — Ryhope, Silksworth, Murton, Dalton, Seaham, Seaton, Pensher, 
Houghton, Elemore, Pittington, Brasside, Heughhall, Shinclifie, Rain- 
ton's Hazard, Dunwell, Moorsley, North and South Hetton, Newbottle, 
Ludworth, Broomside, Whitfield, Lumley, Kepier, Shadforth, Cassop, 
Easington, Hetton, Down's Elemore, Little Town, Belmont, Whitehouse, 
Crow Trees, Grange, Arbour House, Old Durham, Alexandre, Adventure, 
Meadows, and Revolution Pits — estimated area 55*25 square miles — and 
greatly worked westwai'd. 

Blackboy or Tees Wallsend District. — ^This is a small patch 
of good house coal in the seam at the south western portion of the coal 
field, on the outcrop of the magnesian limestone. It is irregular in shape, 
and contains an area of about six miles. It includes Blackboy, Tees 
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Wallsend, Leaaingthome, Westei^ton, Coundon, Eldon, Copy Ci-ook, SLil- 
don, and Adelaide Deanery, greatly worked out. 

Tyne District. — This a piece of good coal running along the north 
side of the Ninety-fathoms Dyke from Earsdon to Stella, Oreenside, and 
Kyo, thirteen miles, averaging about one mile in breadth. It includes 
Earsdon, Holywell, Gosforth, Backworth, Killingworth, Coxlodge, Wal- 
bottle, Stella, and Townley Pits. At Stargate, near to the Main Dyke, 
at Stephen's Hall, and C. Pit at the FoUey, this is also greatly worked 
off in the narrow scribe alluded to, which lays near to the Main Dyke, 
at a great angle, dipping to it at the rate of 5, 4, 3, and oven 2 per 
yard, making it difficult to get in the underground working places 
where there is a large quantity of water made in workings, when work- 
able, at so great an angle to the dip. These are the causes why there is 
still a small portion of this good coal left in a workable state, which, are 
now being worked at KilUngworth, four miles north, and at Townley, 
six miles west of Newcastle, and shipped in the River Tyne. 
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CHAPTER IX. 
THE COKING COAL DISTRICT. 

A large portion of the district which at present supplies coal for 
coking purposes a very few years ago, was either altogether dormant, or 
only worked in small localities for sea sale, leaving the large remainder 
very partially worked for land sale, the district being then thinly populated. 

The writer of this memoir, more than 21 years ago, when mining 
agent for Jonathan Backhouse, Esq., Darlington, was appointed to ex- 
amine and report upon the whole of the extensive distnct, forming the 
south western portion of the northern coal field (suitable for gas and 
coke). After he had done so, and reported that it was extremely im- 
probable that any considerable portion of it would be required to be 
opened out dming the twenty years then next ensuing, there was not 
then any reasonable ground for entertaining a different opinion. 

The public railway system was then in its infancy. The Liverpool and 
Manchaster Railway, the second after the Stockton and Darlington, was 
then unopened, each of which is now in connection with nearly all the 
railways in the kingdom, and, by means of telegraph, with Ireland. 
Since that period, however, the extraordinary demand for railway iron, 
and the increase of locomotive engines, not only in this country but 
the whole continent of Europe, have caused such a demand for coke, as 
to have brought this district, whch produces coals admirably adapted 
for that purpose, into active operation; and, in many places the 
manufacture of coke has been established as an entirely new branch 
of business, in which large capitals are embarked in our northern 
coal field. Although the coals in the coking district are got at com- 
paratively little expense, since the seams lie near the surface, and tender 
to work, the cost of making coke ovens and providing for the long rail- 
way transit necessarily involved an expenditure of a considerable 
amount of money, and proportionally augmented the leading charges. 

The district, which supplies the best description of coal for coking 
purposes, coloured blue on the map, is circumscribed by an irregular line. 
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commencing at Butterknowle ami Copley Bent, the extreme 'Western 
portion of the northern coal field, ami proceeding by Witton Park iron 
works^ near to Bishop Auckland^ thence along the course of the river 
Wear to Wolsingham iron works, across by*Towlaw, Consett, where 
extensive iron works are established, Newlands, the Crown lands at 
Chopwell, Hedley, Bywell, the course of the Tyne by Mickley col- 
liery, Stella Goal Company, collieries at Townley, Whitefield and Stella 
south of the Tyne, also a smaU portion of Wylam on the north side 
thereof, again across the Tyne to the Derwent, and down the Tyne to 
the Team river at Norwood, then south by Famacres, Ravensworth, 
Lobley Hill, Marley Hill, Pontop Pyke, and the pits south. of it at 
Brandon and Brancepeth, and again along the course of the Wear to 
Witton Park. 

COKINQ DISTRICT. 

This district, irom the Etherly Seams on the south, to about half a 
mile north of the Tyne at Wylam, is nearly 23 miles in extent. It is 
irregular in form, and averages about 9 miles in width. Its extreme 
breadth on a line from Ouston to Shotley, Unthank and Conside, is 
upwards of 13 miles; from Bumop Flat to outcrop of coal, about 5 miles ; 
from Sunderland Bridge to Elm Park, about 8 miles. It may be taken as 
averaging 20 miles by 8 =160 square miles. It is traversed by two prin- 
cipal lines of railway— one, the Pontop and Shields Railway, formerly 
Stanhope and Tyne, entera it south of Pelaw, proceeds west through 
Pontop to Berry Edge and Mains Field near Cold Rowley, and forms 
a junction on Muggleswick Common with the West Derwent and Wear 
Junction Railway, which runs by Thomley Common, Pease's west pits, 
Witton Park, into the centre of the Blackboy district, and is continued 
by another branch to the Stockton and Darlington line, near Shildon 
Station. The West Durham Railway is a continuation of the Byers 
Green Branch, through the coking district from Byers Green to 
Witton-le-Wear and Woodland Collieries, a little beyond Pease's west 
pits. The Newcastle and Carlisle Railway skirts the northern por- 
tion of the district from Blaydon to Mickley. A branch on the south 
side of the Tyne, from Blaydon to Gateshead, with short branches 
from near Blaydon to Blaydon Main, Stella, or Carr's and also Cowan's 
pits. Branch from Derwent Haugh to (Jaresfield Chopwell colUeries, 
and another branch by Redheugh, Team, Noiwood, Marley Hill, 
Andrew's House, and to other collieries. 
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Branch Railway from Stella, near Blatdon. — It commences 
from the Newcastle aod Carlisle line at the depot at Stella to the Stella 
Freehold pit, and also the Townley and Whitfield pits, near Ryton and 
Woodside. 

Newcastle and Carlisle Railway. — Mickley, Stella, Townley, 
and Blaydon Main Collieries. 

PoNTOP AND Shields Public Railroad. — South Pelaw Colliery, 
Pelton Moor, Twizell, Stanley, South Tanfield, Stanley South, South 
Moor, Cresswell, Greencroft, Dipton, Brooms, Medomsley,, Old Me- 
domsley, Carr House, Crook Hall, Bumop Flat pit. Crag Head. 

Derwent Wear Junction. — ^WittonPark, North Ditchbum, Ditch- 
bum, Woodyfield, Pease's West Pits, Roddy Moor, Thomley New 
Town, Hedley Hope. 

Derwent Branch. — Garesfield and Chopwell. 

Marley Hall Branch. — Norwood and Famacres, Marley Hill 
Crook Bank, Bumop Field, Andrew's House, East Tanfield, Tanfield 
Leigh, Tanfield Moor, Harelaw, Pontop. 

West Durham Railway. — Byers Green, New Field, Hunwick 
Sunnybrook, Brancepeth, Bowdon Close, Jobs Hill, North Roddy Moor, 
and Whitworth. 

Auckland Branch. — Etherly Colliery, Old Witton Park, and 
Stockton and Darlington Railway, see Chap. XI. 

There are a few private branches of railway fi-om Springwell, Heworth, 
Hebbum, and Gateshead Park Collieries, to the Tyne. 

This district is surrounded by a considerable portion of coal of precarious 
or doubtful character, which is classed under the Fourth Division. 

The seams of coal for coking purposes are in great perfection, at Nor- 
wood, west of Newcastle, in the Townley Main and Whitfield dis- 
tricts, in the parishes of Ryton and Winlaton, and also at Wylam and 
Mickley, in Northumberland, the outcrop being only a short distance west- 
ward at Bywell. The highest shipping places on the Tyne are the wharfs 
of the Townley Coal Company close to the Newcastle and Carlisle Railway 
at Blaydon for Gateshead, Newcastle, and Sunderland, where coal and ' 
coke can be sent by railway, or shipped in craft of from 20 to 200 
tons. The proprietors of the Townley colliery have manufactured and 
supplied coke ovens with coal for a considerable time, and they have re- 
cently extended their own ovens very considerably, though not to the 
extent of those newly erected for the purpose of large contracts at Mickley, 
Marley Hill, and elsewhere, with newly established colh'eries for that pur- 
pose, in the same neighbourhood. They supply coke burners with coal of 
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finest quality, which is delivered either into ships on the Tjne, or sent 
elswhere by railway. In the river Ty^e freights are as low, or eren 
lower than at any other coal port on the easter^ coast ; the ships having 
carried coals to London for years, from 6s. to 7s. per ton. 

The coal from this district ib extensively used in the manii^tare of 
gas, glass, for smithwork, sugar refining, and various other purposes re- 
quiring a gaseous coal free from pyrites, sulphur, and other objectionable 
ingredients. The Wylam colliery supplies coal and coke to the iron 
works at Wylam, which are carried on extensively there, and also to 
the Lemington iron works, the coals being conveyed along a private 
railway by locomotive engines. This was the first or one of the first 
lines of railway for this purpose in the United Kingdom. Wylam 
estate, the colliery, and railway, are the property of Mr. Blaokett, M.P. 
At Wylam colliery, one of the first pumping engines was erected 
by Bolton and Watt, on the condensing principle, a short time after the 
great flood in 1771 in the Tyne, when the water broke into the pit, and 
it has been constantly at work ever since, without a day's rest for 40 years, 
except when under repairs, and that only for a day or two once a year. 
The pumping engine at Wylam is still a good engine, lifting tone 
of water per day, and has been one of the best and most economical in the 
trade. The rails on this road have been thrice relaid. The locomotive 
engines used on this line are of very simple construction, being upon the 
original plan of George Stephenson, Esq. These, as well as the present 
Hetton Colliery engines, which are of similar construction at present, lead 
the coal cheaper upon the private railway than any public railway yet 
invented. 

The present Cornish pumping engines use less ftiel, but at the time the 
Wylam engines were erected small and refuse coal was not of the value 
at Wylam as it has since become, fuel always being d^er in Corn- 
wall. More than thirty years before the duties were removed (in 1831) 
coals were then drawn from the pits at Townley, Chopwell, Throckley, 
and others, by means of gins and horses ; and at Brandon, near Brance- 
peth, now an important coal district, the gin was worked by a bull 
in harness, attended by a female. The only recorded instance of a 
woman having been employed in our northern coal mines, is in Gat^- 
head Burial Registry, about 1705, when the daughter of Jackson, 
who had three pits in the first field at the head of Jackson-chare or 
street, was killed, with a number of the opposite sex, in the blasting of 
one of the pits. The street has been named after him. 

At Throckley, on the north side of the river Tyne, opposite the grand 
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Lease Royalties, coal was worked in the Townley or Beaumont and 
lower seams more than half a century ago, which seams run out to the 
north-west. The coal was hard and bright, but it was in such little 
demand at that day thatrit was used for building houses, an entire row 
having been built of it. This took place about the year 1793, when the 
French Rulers banished the Roman Catholic priests from France, 
several of whom took refuge in this locality, and hence these houses got 
the name of the " Frenchmen's Row." The property belongs to the 
Greenwich Hospital. There is still a pit at Throckley for land-sale. A 
colliery was sunk at Gallerton, in the same neighbourhood, for sea-sale ; 
but after a considerable outlay had been sunk upon it, and in the for- 
mation of a railway to the Tyne at Bell's Close, near Scotswood, it was 
abandoned as an unprofitable concern ; the like may be said of Fawdon 
and Wide Open Collieries, which also constructed a railway to the same 
point, to ship coals by keels, but abandoned the line after some years 
trial. Another railway was constructed by the same company, for half- 
chaldron waggons from the same collieries to another point below New- 
castle, where they had formerly been shipping with full chaldron wag- 
gons, but after even this second, or rather third attempt, the Fawdon 
and Wide Open Collieries were abandoned. It was at Throckley that 
William Brown, a mining engineer, produced his wooden-man to hew 
coals, but the difficulty of getting it to obey orders and execute the re- 
quired work, were found to be greater than anticipated. We have now an 
an excellent machine for cutting coal, invented and patented by Mr. 
Peace, of Haigh Colliery, near Wigan, at the extensive collieries belong- 
ing to the Earl of Crawford and Bellcaris, which is worked by means of 
one of the steam engines for to get high pressure air into a small pipe to 
work it, and promises to supersede, in a great measure, the present mode of 
working, for* which Mr. Brown failed to find an efibctual substitute in 
his time, (above 80 years ago,) and which many have turned their atten- 
tion to without success. As I have seen Mr. Peace's machine in operation, 
working up to six-horse power, I have every reason to believe it will be 
successful, as it comes into so small a compass as a yard square. 

A new pit, 12 years ago, was sunk in the property of the Duke of 
Northumberland, in ihe low grounds on the south side of the Tyne, op- 
posite Wylam, Horsley-wood, east of Prudhoe Castle. A great number 
of hazel nuts were found here in the quicksand, at a considerable depth 
below the surface, shewing that these grounds had been in the bed of 
the river in former times. This colliery has been laid in for some 
years, not having been successful to the proprietor. The coal pro« 
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duced from collieries in this neighbourhood at present and at ae- 
veral of the collieries above-named^ is of such fine quality that the 
small coal when screened is like pulverised com ; and, it is found to 
make coke of the very best quality, as the screened coal can only be 
obtained in limited quantities, when making household coal, the larger 
or unscreened coal is resorted to for coking purposes; at Marley 
Hill, the blocks being too large, a machine was resorted to for the 
purpose of breaking them into what has been found the most convenient 
size; where the seams are of suitable quality, at other collieries, when 
the small coals are not suitable from admixture with pyrites and other 
ingredients, the coal has to be washed by means of an expensive process. 

Large quantities of coke are exported annually to Spain and various 
other parts of the world ; and there is no doubt a much more extensive 
trade may be done, under more favourable circumstances, by cutting 
the coal cheaper than at present, and lessening the manual labour by 
means of machinery, as has been obliged to be done in factories, as the 
facilities for shipment, both on the Tyne and the Wear, are very great^ 
while freights to all parts are generally moderate. 

There is no doubt that we are able to compete with Belgium, Prussia, 
Austria, Fi*ance, JRussia, or any other continental state, where coal may 
may be found, even though these countries are a great distance from 
our coal districts and may have labour at half the price, we have to pay 
for it here. Many of these states have abimdance of coal seams hitherto 
only partially developed, but which may be brought into play by means 
of railways and mechanical power to assist labour (if constructed by 
Government,) and the great demand created by steam vessels en- 
gaged on long voyages. The manufacture of iron going on in 
continental Europe does and will require large supplies of coal. 
The price of coke, and coal for the purposes of making coke, has 
been very low in this district for the last twenty years, up to June, 
1853, so as to have rendered the trade, except under pecuhar circum- 
stances, far from remunerative. Since that period, however, there has 
been a decided improvement, and at the present, prices are nearly 
one-fourth or twenty-five per cent, higher than they have been for the 
previous ten years. There is still a good and increasing demand for 
coal and coke, both in this country and in the general market of Europe 
and America. 
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CHAPTER X. 
THE STEAM COAL DISTRICT. 

The steam coal district of the North of England lies to the north of what 
is called the Ninety-fathom Dyke ; and, like the household coal district, is 
only of very limited extent. It extends from about two miles north of the 
Main Dyke to about two or more miles north of the Wansbeck, a distance 
of nearly nine or ten miles, and from the coast westward about five miles. 
It is oblong in form, and the area is about 42 or 50 square miles. 

A line from Hartley to Seaton Burn pits and Blyth, along the York, 
Newcastle, and Berwick Railway to Morpeth, and by the course of the 
Wansbeck to the sea will enclose the best steam coal district. Steam 
coal is worked to the north of the Wansbeck, but the coal is of less value 
and inferior quality 3 and the district, to a certain extent farther north, in 
which it lies may be classified as belonging to the Fourth Division. 

The best steam coal district is about the same size as the unwrought 
household district. Both together are not equal in area to the coking coal 
district, which is again smaller than the aggregate of what is included 
in the fourth division. 

The collieries supplying the best steam coal are the Cramlington, 
Netherton, Seghill, Bedlmgton, Seaton Delaval, Cowpen, Blyth, and 
Seaton Bum. The greatest portion of the coal from the steam district 
is shipped on the Tyne, by which considerable expense in haulage, both 
on public and private railroads, is incurred in consequence of the length 
of lead. A portion is by short lead shipped at Seaton Sluice and Blyth j 
but the present facilities of that harbour is not adequate to meet the 
requirements of the district, as vessels of large size cannot load there. 

The coal district, to which Seaton Sluice and Blyth have capabilities 
would form the natural outlet, occupies, it is calculated, an area of not 
less than 15 square miles. A project for the improvement of Blyth har- 
bour, the construction of docks, and the formation of a railway in con- 
nection therewith, and uniting with others in the neighbouring dis- 
trict, is before the public. It is proposed to form a company for 
the purpose of executing the work, with Sir Matthew White Ridley, 
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Bart.^ as chairman. Tlie docks have heen planned by Hr. James 
Abernethy^ C.E.^ London, and when his plans are fully carried out, they 
will, no doubt, be of g^eat benefit to the coal district. 

Notvrithstandin^ the gretit distance which the coal distnct lies from 
places of shipment on the Tyne, th© cost of transit is extremely 
moderate, being, according to difstance, threepence per chaldron, or say 
1 Jd. per ton per mile, IncIudiDg- shipping charges. The distance U from 
eight to fourteen Biiles^ being an average of about ten miles in carriage ; 
and the average cost is about 2s. 8d. per chaldron or 1ji. per ton, tbti 
entire average distance from chose collieries. 

Cramlington Colliery may be said to be the oldest and best of the 
sttem coal pit distriet^t, and SegbiU Lj next to it. A krge capital 
was sunk in each of these collieries in the year IB^H and 18^, in the 
expectation that coal would be found thei-e suitable for liou^hold 
fire purposes, as good or valuable as the Wallsend seam had been pre- 
viously, or, at any rate, aa good m the Backwortb and Killingworth CoaL 

However it turned out otherwise, and it was somewhat surprising 
that the very seams of coal that were passed by at that timej because 
they were considered not suitable for household purposes^ and therefore 
not wanted, and t*o be not worth the expense of ^cavating and bringing 
to market, are now being worked, and bring the best price in the mar- 
ket for good steam coaJj witb profit to the proprietors. The great de^ 
mand which has sprung up within the last 20 or 30 years for this 
description of coal, preferred for steam purposes, has created a most im- 
portant change in the character of this branch of the trade. 

The second district of steam coal lies further to the north or from 
Widdrington Castle towards the River Coquet, near Amble Harbour, 
where the collieries of Ratclifie and Brown Hill have been sunk. The 
former about a mile from the shipping, and the latter about three miles, 
and two miles from the York, Newcastle, and Berwick Railway. 

The Harbour of Amble and Ratcliffe CoUiery were both projected at 
the same time, and prosecuted with spirit for some years, but it is doubtfid 
whether either have been lucrative undertakmgs up to the present time, 
the opposition having been so great, while the annual vend has been so 
small, and the selling prices of late years so low. 

This district being situated close to the limestone or millstone grit 
seams, is of a very uncertain character, laying in patches or isolated 
basins. The Brownhill Colliery commenced about twenty years ago in 
Barl Grey's property, has lately come into the hands of an enterprising 
party who will probably work it with vigour, but previous to this time it 
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has been much impeded by undergroimd difficulties which have required 
capital to overcome them. These two collieries have now, in addition to 
the Harbour at Amble, an outlet to the Tyne by means of the York, 
Newcastle, and Berwick Railway, at a distance of about twenty miles, 
which is greatly in their favour. 

To the west of those two places the coal is only worked for landsale. 

From the river Tyne northward the surfiace of the earth in the 
steam coal-field is very level, and not on an average more than 100 feet 
above the level of the sea. 

The York, Newcastle, and Berwick Railway almost upon a level, runs 
through it from the Killingworth station to the Warkworth station. The 
proprietors of Seaton Delaval Colliery, which lies about half-way between 
the sea and the outcrop, and may be considered in the centre of the steam 
coal district, have sunk several pits nearer the sea. In several of these pits 
the seams of coal are so thin as not to be considered workable at a profit, 
proving that the coal towards the sea, in certain patches, is thin and 
inferior here as well as further northwards, in places where tried. These 
thin coal pits had to be abandoned in consequence of the thinness of the 
seam, and some of them still standing unworked, others were drifted into 
thicker coal, at a great distance from the pit, which took a long period of 
time and great expense. These pits, which were unsuccessful, were sunk 
by the late John Straker, Esq., of Cramlington, the same gentleman 
also sunk Cramlington Colliery. 

There are pits sunk in this district to the rise as well as to the dip. 
Almost all the coal ^plied to steam purposes lies in bags or basins, the 
extreme edge being the thinnest part. These seams have been ap- 
parently nipped by the roof and sill coming dose together for several 
hundreds of yards in breadth in many places, thus reducing the quantity 
per acre, and making it much more expensive to work. 

This thin coal extends over a considerable portion of the steam coal 
district, and the principal proprietors who prefer to work the t^ick 
seam, varying from 5 feet to 6 feet 6 inches in thickness, are leaving the 
thin seams to be worked at some distant day when even they can be 
made profitable. Considering the extent of these thin seams, and the 
extent of precarious district, it is obvious that the average thickness 
throughout the steam district cannot be taken so high as might have been 
reasonably expected some few years ago, from what we now see in the 
districts where the high seams jM^vail, but probably from a foot to two 
feet and a half less, which, when taken into account, will make a con- 
siderable reduction over the whole area. 
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CHAPTER XI. 
DOUBTFUL OR MORE PRECARIOUS DISTRICTS. 

We now come to treat of the patches in the coal field, which lie 
scattered in various placeif^ and which we group together under a fourth 
sub-division, as comprising some portions which have not been proved, but 
where the coal is doubtful or supposed to be inferior, and hitherto not 
workable at a remunerative price, or that have been proved and aban- 
doned, or the works being carried on without profit. 

On the south side of the Main Dyke, opposite Killingworth, towards 
Wallsend, at Wallsend and at Percy Main, the Main Coal Seam of the 
Tyne was at one period very valuable ; but now the principal portion of 
it is nearly worked out, and the district has become almost abandoned. 

On the south side of the river, at St. Hilda, Davy's Manor .Wallsend 
Pits, near the Brandling Drops, Jarrow, Tyne Main, and Gateshead, 
the best coal is entirely exhausted ; and at Heaton, on the north side 
of the Tyne, the owners are sinking the shaft lower, in expectation of 
meeting with a st«am coal seam. Also, there are Walker, Spital Tongues, 
Elswick, Benwell, Callerton, BelFs Close, Fawdon, Coxlodge, and Mon- 
tague Main, all in an unprofitable state. 

Opposite Bell's Close, on the south side of the Tyne, at Swalwell, 
Axwell Park, and other pits, sunk a few years ago near the seam, down 
to Jarrow, the district, which is north of the Ileworth Dyke, is doubtful 
or inferior, the coal measures lying at a considerable depth below the 
surface and the level of the sea. 

The coal worked at Harton Colliery is not remarkable as a house- 
hold coal, nor is it exactly a steam or coking coal, it has been sunk a long 
time, and at a great expense, and although close to the shipping place 
incurs a considerable outlay in working ; the seams being deep, have 
hitherto not brought fair prices, considering the lai'ge capital invested. 
This pit lies near to and between St. Hilda and JaiTow. 

The deep coal measures extend southward along the coast, but they 
have not been reached between Harton and Monkwearmouth Collieries. 
These two collieries are the deepest in existence below the level of the sea, 
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that at Monkweannonth has been sunk to the Hutton Seam, a depth of 
1800 feet, through the magnesian limestone. It was about 20 years in 
sinking, at a great outlay, without any I'eturn of interest. The Hutto 
coal seam at this Colliery is not so first-rate as in other parts of the 
district where it is worked, being tender and friable, in consequence it 
sells at a less price than coal fi'omthe Londonderry pit, the Hetton 
Haswell, South Hetton, North Hetton, the Earl of Diu'ham's, Wingate 
Grange, Ludworth, Kelloe, Tees Wallsend, and Adelaide Wallsend. 

Prom Monkwearmouth pit towards Pensher, there are Chaterehaugh 
and Biddick Collieries, where the Hutton seam is also tender, and is 
supposed to partake of the same character. Immediately southward of 
the Wear to Ryhope, eastward of a line from Pensher, nearly to 
Dalton, Seaton near Seaham, the Hutton seam has been proved to be 
good, but rather more tender than at Hetton and Haswell. 

We may take the Whinstone Dyke at Hett from the Sea at Easington, 
through between Shotton and Haswell Pits, and between Ludlow and 
Thomley Pits, by Hett, as the line at which the Hutton seam is cut off 
to the south, and on to Cockfield Fell. 

The Five-quarter seam at Thomley, Tiimdon, and some other collieries 
in that neighbourhood, on the south side of the Whinstone Dyke, pro- 
duces good household coal, though it is mgre expensive to work than 
the Hutton seam. 

In the Hai-tlepool District, as shewn upon the plan by the pink shading, 
the magnesian limestone is overlapped by the new upper red sand- 
stone, which crops out in a sweeping direction from Hartlepool West 
Docks to Hutton Henry, southward to Hartbushes, South Wingate, 
Butterwick, northward to Holdfirth in the neighbourhood of Bishop 
Middleham, thence to the south-west of Bradbury to Isle Bridge between 
Woodham and Windlestone, and then ^n a south-easterly direction to- 
wards Aycliffe. 

Seven miles to the southward of the Tees mouth is Redcar on the Sea, 
where it was projiosed at one time to form a Harbour of Refuge. The 
Cleveland Hills, with their treasures of ironstone, commence and extend 
over thousands of acres, about six miles south-west from Redcar. 

Between the cropping out of the new upper red sandstone and the 
Butterknowle Dyke, in a distance of about four miles, a great number 
of collieries have been sunk, and large capital expended to little profit. 

Lord Howdon's, Wingate Grange, and the two Trimdons, though pro- 
ducing good coal, have yet been so costly that they have been either sold 
or valued at a tithe of the amount expended upon them by their original 

b2 



169 

owners. They are worked in the Fiye-qoarter seam; and, if the woridng 
operations had been judiciously conducted, some of these oonoema 
might have, before this, yielded satisfiictory returns for the original 
owners; but which have proved much more so, upon a smaller outlay of 
capital, for the new owners. There is a good stripe of coal in the Five- 
quarter seam here and there, from Wingate Grange to Trimdon and 
Kelloe, averaging about a mile in breadth, and altogether about three 
miles in length. The district referred to embraces the following col- 
lieries, viz : — Castle Eden, South Wingate, Mr. Burden's Castle Eden» 
Garmondsway, Comesforth, Bishop Middleham, ThrisUngton* Ferry Hill, 
Mason's Chilton, Mainsforth, Merrington, Middridge, Thickley, Midd- 
ridge Grange. 

A somewhat similar district, hardly broken into as yet, to that above 
described, lies between the Butterknowle and the Hett Dyke. 

The Collieries of Cassop, Crow Trees, Heugh Hall, West Hetton, 
Coxhoe, and Clarence Hetton, six in number, are sunk upon the outburst 
of the limestone, just within the edge of it. They produce a good ooal 
from the Five-quarter Seam. 

Lying to the westward of the six collieries just mentioned, there is a 
patch, about two miles and a-half in width, and six miles in length, 
terminating at Whitworth, which is of a doubtful character, or generally 
considered to be indifferent, and consequently avoided by capitalists and 
speculators, at the present day. Deep bore-holes have been sunk down 
at Hett, without any brighter prospects. 

About two miles west of the cropping out of tbe new red sandstone, 
there is a district of good coal, which has been brought into the market 
within the last few years, and irom which considerable advantage to the 
owners may now be fairly expected, notwithstanding its great distance, up- 
wards of 25 miles, from the place of shipment on the Tees. This district 
includes the Collieries of the Blackboy, Tees Wallsend, Eldon, Adelaide, 
or Shildon, Coundon, and Westerton Deanery, near Coppy Crooks; they 
are situated on the south of the Butterknowle Dyke, and are bounded 
by the Bishop's Park and the river Gaunless, on the west, lliis small 
district produces peculiarly good coal in the Five-quarter and Main Coal 
Seams, the former of which crops out near the Gaunless, and the Main 
Coal becomes deteriorated in quality as it approaches the surface, near 
to Bishop's Park, Thickley, Middridge, Coppy Crooks, and Brusselton 
Bank Top. A Lead vein puts into the Five-quarter seam in the Black- 
boy, Coundon, and other Collieries; it is of very pure quality, about three 
inches in thickness, and it is a singular instance of lead being met with in 
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the coal measures. Good coal is produced from the lower seams at West 
Auckland; St. Helen's Auckland, Woodhouse, and other places in that 
neighbourhood; and the same seams continue further west to Evenwood, 
Little Grordon, Norwood, Stonejlodge, West Tees, Lunds, Gockfield 
Fell; Butterknowle, Copley Bents, Lowton, and Gregg's Garr, the Goal 
lying close to the Whinstone Dyke, and cropping out further west at 
Woodlands. 

£venwood; Norwood, Gordon and Gockfield Fell Collieries have been 
relinquished. 
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CHAPTER XII. 
GENERAL REMARKS ON THE DISTRICT. 

SUMMARY OF DISTRICTS. 
I. Household Coal. Sq. Miles. Sq. Miles. Sq. Miles. 

1 Good Hiitton seam 9-5 x 7-5=71-25 

2 Blackboy District G 

3 Tyne District 13 90-25 

II. Coking District. 22 x 9 =198 198 

III. Good Steam District. 9 x 55 = 495 49-5 

IV. Fourth District. 

1 Inferior Steiim Coal 12 x 4 = 48 

2 South West Do 29 

3 Do., next the Sea 3*6 x 15 = 5*25 

4 North of Tyne to the 90 Fathom Dyke 13 x 3 = 39 

5 Between Tyne and Wear 10 X 6 = 60 

C South of the AVoar C x 3 = 18 

7 Tender Ilutton Seam West 0x3 -f 2 = 20 

8 North of the Dyke Ox 1 = 

9 Between Hett Dyke & Butterknowle = CO 

10 South of the " Do. 15 x 3 = 45 

11 West of Limestone Do. 12 x 3 = 36 366-25 

Total square miles .... 704 
Measurement in Sections. 

South 28 X 5 = 140 

Do., 20 X 12 = 240 

Do., 23 X 3 = 00 

Do., 17 X 9 = 153 

Do., 11 X 2 = 22 

Do., 5 X 1 = 5 

North 5 X 15 = 75 

Square miles .... 704 

Total length 47 miles, and width (avcrap;e) 15 miles=706 miles. 



172 

Taking the extreme length of the Goal Field from the Tees^ on a line 
from Stockton to Fort Clarence or Middlesbro'^ to the entrance of the 
Coquet at Warkworth, as 52 mileS; and the average width at 15 miles' 
the admeasurement adopted bj Mr. R. C. Taylor^ in his American work; 
gives an area of 780 square miles. 

Taking a section from the same line at the Tees, northward S7 miles, 
and westward from the Sea to the outcrop 20, gives 

An area of 540 square miles. 

Northward 9, West 9, 81 ditto. 

Northward 17, West 5, 85 ditto. 

70G 

Taking the length from a point on a line drawn north and south from 
the outcrop at Middridge Grange, where the coal dips under the limestone 
to the sea northward to Warkworth at the mouth of the Coquet, gives 
the length 48 miles, the admeasurement of Mr. Hugh Taylor. Then 
taking the average width at 15 miles, we have 48 x 15=750 square miles. 

Taking a line from the same point at Middridge to West Hartle- 
pool, and measuring direct north gives 47 miles. Then, as before, 
47 X 15=705 square miles. The Author's admeasurement. 

To be added — Hutton Seam of good Coal under the Sea : — 

Square Miles. 

9 miles Coast x 2 Sea = 18 
Good Steam Coal Seam under the Sea : — 

7 miles Coast x 2 Sea = 14 

Square miles .... 32 
Which 18 all I would fairly estimate to be under the Sea. 

Inland Coal 705 

Under the Sea 32 

737 square miles. 
Being total of saleable coal in the Northern Coal Field, as deteruiiued 
by superficial measurement. 

Again, 737 miles. 

640 acres equal one mile. 

29480 
4422 



471680 Total acres. 
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The estimated average stands thus : — 

Mr. Hugh Taylor 536,680 Acres. 

Mr. R. C. Taylor 499,200 Acres. 

Mr.T. Y.Hall 471,680 Acres. 

It is not known to what extent the first two estimates embrace the 
quantity of coal under the sea. 

Before attempting to determine the probable duration of the coal field 
it is necessary not only to ascertain the area of the coal seams^ and 
their cubical contents of coal supposed unworked, but the several con- 
ditions under which the process of excavation must proceed. 

A certain amount of capital has been expended in opening out pits, 
in the several districts of the coal field. In the Hutton or household dis- 
trict only a very few more pits than those at present sunk may be re- 
quired, in order to excavate the whole of the good seams. These ad. 
ditional pits, perhaps 80 or 100 years after, will or ought to be paid for 
gradually out of profits, as was done at Wallsend Colliery, by including 
all charges whatever each year as working charges, over a period of 
about 70 years. This would not require any great sacrifice or outlay on 
the part of the present owners, who ah*eady have the royalties on lease 
for long periods, which could not be abandoned except at a considerable 
sacrifice. There is, consequently, but little room left for new speculators ; 
and, were any disposed to enter the field where there is a chance left, 
they would find the expense lai*ge indeed, almost insurmoimtable. 
Besides the length of time required to reach the coal, has, in several 
cases, been from 10 to 20 years, during which the expenditure referred 
to is in progress. This of itself is sufficient to deter wealthy speculators 
from embarking in such undertakings, so that competition with the older 
proprietors, where capital is already invested, has little prospect of being 
successful. 

The great depth to which the pits in this district require to be sunk 
operates as a check against the opening out of new mines, and more 
especially when the coal can be obtained by extending the workings of 
pits already in existence at an easy expense. This, then, is the district of 
large underground opemtions, and as the process of exhaustion proceeds 
the greater will bo the inducement to coal owners to abstain from any 
outlay of capital that can be possibly avoided. 

There is no doubt that so long as the supply of the best household 
coal from this district can be obtained, it will find a preference, and bring 
the highest price in the market. As the coal is in comparatively few 
hands, the supply of the market may be easily and advantageously re- 
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gulated^ not only for the benefit of the coal owner, but that of the public 
generally, who seldom derire any advantage from low prices when re- 
curring at intervals of violent fluctuation from the opposite extreme. 

What would be the consequence if the whole of the coal in this dis- 
trict of the coal field, though the inquiry is equally applicable to all, 
were now dug from the bowels of the earth, and pressed upon the 
market? Speculating capitalists would hover round the mineral treasure 
like vultures round a putiid carcase, eager to engross the profit and de- 
vour the spoil. A general scramble would efi^ect its distribution on 
terms ruinous to the original proprietors ; and new holders would specu- 
late not on present, but on future wants, and the impossibility of meeting 
them with supplies from a source thus improvidently exhausted. 

The invention and introduction of mechanical excavators will have a 
tendency to increase the quantities wrought, and economise labour, and 
lower wages in some departments of mining. So far, they will have a 
tendency to diminish the cost, and, at the same time, extend the capa- 
bilities of production ; so that diminished cost will be contemporaneous 
with increased quantity. If the price, to the public, be lowered, in con- 
sequence of mechanical facilities in production, the general rule in such 
cases, would imply a corresponding extension of consumption. Should 
that efifect follow, and production keep pace with the increased demand, 
the more rapidly will the exhaustion of our coal seams proceed ; but the 
public would be directly benefited, as they have always been, by the in- 
troduction of machinery, while labour continues in as great, or becomes 
in greater, demand than ever. Should prices, by any arrangement among 
the proprietors of coal or otherwise, be maintained, matters will go on 
much as they have hitherto done, in so far as the supply of the market 
is concerned ; and the saving efi^ected by any new and more economical 
mode of working will, it is to be hoped, augment the general profits of each 
mining establishment, besides benefiting the public. These remarks, in 
regard to more economically working the best or Household Goal district, 
apply with equal force to the Steam Goal and the Goking Goal districts, 
leaving the fourth, or precarious district as it may be termed, open to 
speculators for centuries to come ; for, it would be absm'd to conclude 
that the entire coal field will ever be completely exhausted, for, inde- 
pendent of the inferior coal districts, no doubt there vrill be left a great 
quantity of good coal buried up, by inundation with water, in places 
unknown ; probable expense would overbalance the value four hundred 
years hence, when coal may be more abundantly opened out elsewhere, 
so as to undersell such partially exhausted patches, which have been left 
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on account of difficulties. The process of exhaustion will have been 
completed, for all practical purposes, when profitable excavation ceases. 
When such is the case, our now flourishing coal districts will fall into 
decadency, and the immense population which they now sustain will 
look for new localities, probably in distant countries. Such periodio 
changes have occurred every few centuries since the world began, or 
history affords authentic records. 

With this view, therefore, in estimating the present extent of remain- 
ing available coal, and the probable period of its exhaustion, a most 
serious error would be committed were we to assume that as being 
determined by, or coinciding with the cubical admeasurement of the 
mineral unworked. The question is, what is the extent of coal available 
under the existing powers ? 

Then, assuming these powers to remain unchanged, how long will it 
be till that available supply is exhausted ? 

Again, to what influence and to what extent is it probable that the 
present powei*s will undergo modification ; and, under such assumed or 
determined modification, at what period may we calculate upon the produc- 
tion for practical and beneficial purposes ceasing ? These are complicated 
questions, only to be solved by careful observation and details, and not 
by ^neral estimates, such as appeal* to have formed the basis of calcu- 
lation adopted by preceding writers on the subject ; which, fix>m the 
appearance, when such estimates were given, only 10 or 20 years ago, 
a longer duration might have been expected than can now be calculated 
upon, in my opinion, by even more than a thousand years, as will be here- 
after shewn. 

Commencing, then, with what is termed the Household or good coal 
districts, we shall endeavour to ascertain, with as great an approximation 
to accuracy as the materials in our possession enable us to do, by shew- 
ing the quantity available under existing circumstances. 

From the general observations introduced in the preceding chapters, 
when assigning to each description of coal its separate locality in the 
sub-division of the coal field, it may be concluded that we have almost 
complete proof that at least two- thirds of the best seams under the lime- 
stone, at considerable depth, even where the best coal measures are found, 
will scai'cely turn out to be worth looking after for nearly a century to 
come, and, therefore, for sale, are of no value at present. Even when 
wrought they will have to come into competition with numerous coal 
districts elsewhere, with a multiplicity of pits now working to the rise in 
our own district, which may be in a great measure worked off before 
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that period, and probably become filled with water, which will render 
the working of the inferior seams to the dip more precarious than 
ever, even if thej can be wrought with profit. To work any of these 
deep pits, where they may extend under the sea, for coal where it 
may be found, for it is attended with much danger, not only to the 
pit or pits but to the workmen who may attempt to do it, as also to 
many others to the rise in the seam, for if once a mishap, by cutting a 
trouble, a gullet, or slip dyke, should happen to set the sea into the work- 
ings, the mischief that may be done, the water being at so gi*eat a pres- 
sure, will overbalance the good by a thousand-fold. It is supposed that 
the water which was at the Birtley Salt Works, six miles from the sea, 
came by a dyke fi'om the sea. Only two or three attempts have been 
made to obtain coal near the sea in the northern coal field, and on the west 
coast there have been two trials— one by the Earl of Lonsdale, at White- 
haven, has so far succeeded, but his neighbour, a coal owner at Working- 
ton, a short distance from hun, did not do so, for his workings were 
drowned out and a fortune lost ; and as far as we have seen coal seams 
in pits being wrought towards the sea, as at St. Hilda's, Whitley, and 
Kadcliffe CoUieries, the result offers very little encouragement. 

Therefore the district shaded black being only a portion of what has 
been estimated by previous writers, as being good coal, in the Hutton seam, 
lying under the limestone, when the deficiency in extent, as now seen, and 
quality is deducted, so much of the portions south of the Hett Dyke, 
and at places where the Hutton and other seams ai*e not in, or so thin as 
not to be workable with profit, I have no hesitation in saying, that the 
remainder, which has been taken into account as a good district for the 
best seams of coal, is of much less extent than has been estimated by 
previous writers on the coal fields, not only in the district alluded to, but 
even in the best steam coal districts, as seen by the map, in three sections, 
and the best part is about the same size as that of the whole coal left in the 
good Hutton seam district. After the whole of the seams producing the 
best Wallsend coal have been wrought off, which probably may be only 100 
years hence, the inferior or doubtful districts will be brought into action, 
provided the remunerative prices at that period warrant the outlay, 
greater risk, and more expensive working. When these two, and the 
coking coal districts already in operation are taken into account, it will 
be seen that the immense capital now employed in the best districts, 
where nearly all the coal may be obtained, and bring the whole of it 
into the market at such a low price as may comparatively keep back the 
inferior coal from being resorted to until the others are exhausted. 



177' 

unless there be a very large demand with good remunerative prices leaving' 
larger profits than con be reasonably anticipated. The present profit and 
loss, by experience, for the last 20 years, do not warrant such anti- 
cipations ; and during the last few years other coals by railway from more 
southern counties have been coming into competition with those from this 
district, and even foreign coal fields will do so in foreign markets. 

The same observation may be applied, pari pos^u, to other parts pro- 
ducing steam and coking coals, as also household coal, as Wales, Staf- 
fordshire, (&c., and stimulate the coal owners in our district to follow 
up all new inventions as they have for a long period past done. 
So that these calculations of the estimated duration of our coal field 
will be increased for household, as also other descriptions of coal from 
the counties of Durham and Northumberland, and by the opening out 
iron ore districts in localities contiguous to those two counties. 

About one-half of the Hutton seam, producing the best household coal 
in the County of Durham, lies beneath the magnesian limestone. At the 
northera extremity of the limestone the St. Hilda's pits, formerly belong- 
ing to the late Messrs. Brandling, Davy Pit and Manor Wallsend, near the 
Brandling drops, at South Shields, each now laid in, Harton being now sub- 
stituted by a new company instead, the shaft being sunk to a great 
depth, working towards Jarrow (which is also laid in), but now taken, 
like St. Hilda and Manor Wallsend, by the same Harton Company, 
which are also extending their workings towards Jarrow Pit, for an air- 
pit, and progressing towards Monkwearmouth, in the same royalty. 
The St. Hilda was sunk at South Shields, but it had not the good for- 
tune to be wrought of late to advantage to the late owners. The 
same may be said of its neighbour, Jarrow Colliery, which has shared 
a like fate, as also Whitley and Percy Main on the northern side of 
the rivor, each of those border on the outset of the limestone, and each, 
like St. Hilda, have not proved remunerative, and have oeased working. 

Harton, a new colliery, also sunk on the edge of the limestone, in 
the vicinity of Jarrow, after largely expending money for some years to 
open it out, are about trying what can be done in an extensive maiden 
district, by going southwards and approaching Monkwearmouth Pit on 
the Wear, while the prices during the last half-year, up to the beginning of 
January, 1854, have been much in their favour, being one-fourth more 
per ton than previously. This is now a good colliery showing tlie wisdom 
of the spii-ited proprietors in persevering over so long a period, for 
with the low prices that prevailed at the commencement, this was 
considered to be a very doubtful district, oven from the time when 
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Messrs. Brandling had to do with it^ at the commencement in the 
year 1828, and the formation of the railway to Sunderland, even 
up to a late period, July 1853, and to January 1854, when better 
prices were ootained. Since the latter period, until the present month 
of May, 1854, prices have been again much tlie same and better than for 
20 years past. There is not at present encourar^ement to capitalists, when 
the southern coal-fields are delivering coal, by railway, in London, to the de- 
p6ts of the consumers, still at low prices, although the quality may in ge- 
neral be not so good, as a proof, all sent to London by them, and from 
the Scotch and Welsh Collieries, by rail and otherwise, is only 806,087 
tons, while the Counties of Durham and Northumberland sent 3,217,061) 
tons last year to the London mai*ket from the northern coal field. The 
outcrop of the limestone ranges from three to four miles from the sea 
between the Tyne and the Wear, and no pits have been sunk, except 
at St Hilda's, JaiTow, Harton, and the Davy Pit, Manor Wallsend on the 
borders of that district till you come to Pemberton's Monkwearmouth Pit, 
one mile from the sea, or about a quarter of the way between the sea 
and the outcrop of the limestone. In Pemberton's Monkwearmouth Pit 
the Hutton seam, which was reached at considerable depth, with an 
enormous outlay of money and years of incessant labour, has not been so 
profitable as was anticipated, being of a tender quality. The Maudlin 
seam, was tried in that pit for a short time above it and rehnquished. But 
the proprietors had royalties taken south of the river Wear, towards Tuns- 
tall, near Ryhope, a part of which is marked as the second good coal district 
at near that point. The coal is tender at Monkwearmouth, and continues 
so till it becomes a little sti*onger towards Ryhope, Timstall, Silksworth, 
New Seaham, and Seaton to Dalton. The latter two places are sunk still 
further south-east in the good Hutton seam district, although the coal seam 
there is not so strong as the Hutton seam at Hetton, Elemore, Haswell, 
Pittington, Litde Town, Sherbum, Ludworth, and Cassop Collieries, 
which is the farthest west, the good hard Hutton seam being at those places. 
From Sunderland towards Pensher, about six miles from the sea 
where the limestone crops out, we have Biddick, Chatershaugh, and even 
a iK)rtion of Pensher itself, with inferior coal, the two former col- 
lieries, as well as Oxclose in the same neighbourhood, have been aban- 
doned as unpi-ofitable. When we look at this fact, and Monkwearmouth, 
six miles east, being tender, there is every reason to conclude that on the 
line of the Wear, from Monkwearmouth to Pensher, and from Pensher 
to Ryhope, there is an angle in the Hutton seam southwards, next to 
and including Sunderland Town Moor, of a less valuable nature, par- 
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ticularly as none of the upper seams at Monkwearmouth and towards Ry- 
Lope and Tunstall have been found of sufficient strength to be as valuable 
as the Hutton seam at Hetton, Haswell, Pittington and Little Town piU, 
Similar observations may be made with respect to another angular area 
of coal under the limestone^ situated on the north-side of the Wear, from 
Monkwearmouth to Chatershaugh opposite Pensher, by way of Biddick 
and Usworth to St. Hilda's and the German Ocean on the east^ from 
Shields to Sunderland. Again, at Houghton, a pit belonging to the Eaq 
of Durham, sunk near the edge of the limestone to the Hutton seam, 
lies at a depth of 1800 feet. That was also an expensive concern, 
and for some years after it was sunk it stopped working, although it had 
as good a Hutton seam as any colliery, I supiK)se in consequence of its 
working charges being more in the Main Goal and Hutton Seams than at 
the Lumley, Sherburn, and Little Town Hill Pits in that district, be- 
longing to the same proprietor ; but this Houghton pit is now wrought 
extensively in the good Hutton scam towards Hetton and Dalton. 

The Downs Pit, Hetton and Haswell, Moorsloy, Elemore, Pittington, 
Little Town, Sherburn, Shadworth and Cassop Collieries, and it may 
be said Ludworth, are all sunk on the verge of the limestone to the 
Hutton seam, which continues towards the sea under the limestone in a 
state of great perfection, but nevertheless there is plenty of room for 
changes to occur between these pits and the sea, since they have not 
wrought the seam much more than about a mile in that direction at any 
of these pits, except Seaton, Dalton, and Monkwearmouth ; and we have 
proof of such an occurrence as coals thrown unexpectedly thinner as at 
Seaton Delaval Collieiy, Northumberland. Other places, even the 
Hutton seam itself south and west of Durham, westward on the Tyne, 
to as great extent both in thinness and inferior quality ; although in 
what is called the good Hutton seam district, it appears, as regards its 
thickness and quality, to be so defined as to be without a doubt. 

Southward of the Hett Dyke the quality is good in the Five-quarter 
seam, which is worked at Cassop, Heugh Hall, Crow Trees, Kelloe, 
West Hetton, Coxhoe, Bowburn, and Clarence Hetton, all which are 
situated between the Hett Dyke and the edge of, or bordering upon, the 
limestone, including Thomley, three miles to the east of the outcrop, 
and Shotton, about other tlu-ee miles to the eastward, all as first house- 
hold coal. The coal becomes precarious and all the seams thinner on the 
south side of the Hett Dyke, except this district of good Five-quarter, 
which keeps its thickness, for a distance of several miles fi*om the 
sea to a few miles westward between those dykes. At Shotton Colliery a 
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drift was made from that pit north through the Whinstone Dyke, some 
hmidreds of yards^ in order to prove the Hutton seam, where it was 
fomid hard and of good workable thickness. Instead of working it at 
the Shotton Pits, they are working the Five-quarter seam, which is 
found an expensive coal to work, although good. South of the dyke, 
the Hutton seam was foimd, after drifting through the Hett Dyke, to 
be good, being, in fact, the same as was worked bj the same parties at 
Haswell, and the Thomley Goal Company at Ludworth. From this 
point, on the Hett Dyke, the Hutton seam continues excellent and 
hard, northward to Elemore and Moorsley, and also eastward to 
South Hetton, Hetton, and Houghton-le-Spring, thence east to Dalton, 
belonging partly to the same owners, at south Hetton and eastward to 
Seaham and Seaton new pits (close together), the first belonging to Lady 
Frances Ann Vane Tempest, representative of the late Marquis of Lon- 
donderry, the other Seaton Pit to part of the Lyon's Hetton Coal Com- 
pany and the Earl of Durham. The Hutton seam becomes a little more 
tender as it approaches the sea. The seams above it at Dalton, Seaham, 
and Seaton in the eastern district, are not to be depended upon or 
looked forward to as at Hetton, Haswell, Elemore, Pittiogton, and Little 
Town, yet they are of great importance, having so short a distance to 
lead their coal to the shipping port. 

The enormous amount of capital frequently expended in sinking a 
siogle pit, forms a serious obstacle to speculative undertakings, as may be 
illustrated by one or two examples. The sinking at Dalton, through a 
consiilerable thickness of limestone and watery quicksand, cost its 
owners, it is said, £S00,000. The Pits at Seaton and Seaham, taking 
all expenses into account, will probably cost the same sum before they 
are got into full work ; and these large amounts have been expended 
without the parties having to construct more than half a mile of rail- 
way, in each case to join their own private lines of railway. 

The first attempt made to sink a pit at Haswell was in Lady, or Sir Geo. 
Shea's property, where the limestone was comparatively thin, being only 
about 36 fathoms in thickness, then a depth of 20 fathoms of quicksand was 
BO great and abounding in g^lets filled with feeders of water, wliich came 
in with great pressure, that it greatly impeded the operations of the 
sinkers, and could only be kept under by the employment of strong en- 
gine power, for twelve months or more. The dijficulties at length 
proved to be so great, that it became necessary to abandon the 
sinking after an expenditure of about £60,000, less the value of the 
materials removed, in a period extending over about two years, and 
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afterwards enabled them to work the coal under the abandoned pits. 
The new sinking pits alluded to are the present pits at Haswell, 
which were sunk in a field of coal, which belonged to the South Hetton 
Company, given in exchange for the same area of coal belonging the 
Haswell Company, near South Iletton pit. It may be worthy of remark, 
that after the Ilaswell sinking pit was abandoned, thi-ee bore holes were 
begun, and one where the present pit is had no quicksand whatever, 
while the other, not far from it, was left off after boring into 20 
fathoms of quicksand. The third, nearer to Shotton, was found while 
boring to have 16 fathoms quicksand, and abandoned like the other that 
had 26. The present Shotton pits were then put down a little fuHlier 
from this place, having only fathoms of sand. 

The Hutton seam extends south eastward to the Hett Dyke, near 
the Shotton pit, where the sand was six fathoms in thickness, on 
which the pit was laid out double the diameter, so as to provide for 
various cases of tubbing if found necessary, which, afterwards, was 
found to have been a wise precaution. Here, as at other places, 
at this dyke, the Hutton seam is of less account. 

In sinking South Hetton Colliery pits, which ai*e considerably deeper 
than Old Ilaswell pit, which was abandoned, the owners were more fortu- 
nate, and they opened out a large and valuable district ; both sinkings were 
commenced about the same period. The Hutton seam in the South 
Hetton Pit was rcaclied before the Haswell sinking was abandoned, in 
consequence of not being able to get through the sand and water. Both 
these pits are situated in favourable positions, and the Hutton seam 
in them is of the finest quality, producing the best household coal, 
the ownei-s liaving large and valuable royalties, all taken of different 
parties for nearly 40 years to come. It may therefore be stated ge- 
nerally, tliat this district of the Hutton seam in the county of Durham 
has been proved to be hard and good ; but there is a portion beyond the 
outcrop of the limestone, and at a i^hort distance within it, of good 
quality, but which has been wrought out. There is also a large dis- 
ti-ict of Hutton seam west of Durham that may be considered very 
])recai'ious. 

Eastward and to tlie south of the Hett Dyke towards the sea, the Hut- 
ton seam becomes tender in the Wear district. North of the Wear from 
Pensher to the Tyne at Sliields, it is coarse and inferior in quaUty j and 
south of tiio Hett Dyke it is thin but hard in places, as at Castle 
Eden, where it is worked about two miles from the sea. The district 
includes the following colleries : — Hartbushes, South Wingate, Wiugato 
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Grange^ Castle Eden, Thornlej^ ShottoD, and Whitwell; at those places 
the seam is in. The Hutton seam continues good to a point marked black 
upon the plan^ under the Cathedral at Durham^ which may be unwrought' 
although Mr. Crawford has had two pits within 200 yards of it working 
the Hutton seam for the last thirty years^ and affected the foundation of 
the church near to it. But the Hutton seam is not, or if so hardly to 
be distinguished, at Garmondsway Moor, Kelloe, Coxhoe, Clayhole, 
Whitworth, Mainsforth, Comforth, Ferryhill, Merrington, Westerton, 
Little and Masons Chilton, Blackboy, Adelaide and Eldon, St. Helen's 
Auckland, Woodhouse Close, West Auckland, Byers Green, Old Park, 
Etherley, Cockfield Fell, Bitchbum, Butterknowle, Himwick, and 
Pease's Wesfc Pits. 

North of the above-nnmed collieries there is a district where only one 
seam can be considered workable. It may be the Hutton seam in some 
]>Iaces, and it is of so fine a nature, like the coking seams, as to become a 
coking coal. The Hutton seam, where in, crops out at the Western pits 
and other places thereabout, and at Langley Mill, near Durham, and below 
Marley Hill, north of Lintz Hall colliery, where a new pit is sinking by 
a London Company in a district formerly partly wrought, with one or 
more pits to the top seams in every field. The like was the case in other 
districts adjoining that hundreds of years ago, below Pontop Pike, and 
on the banks of the Team, the Tyne, and the Derwent, putting in again at 
Townley, twenty fathoms above the Townley or Beaumont seam, and is 
there called the "Ruler seam," where it is 2 feet 6 inches thick, 
of excellent quality, but not much worked, in consequence of its 
hardness. In my opinion this seam is identical with the Hutton 
seam on the Wear, as proved by sinkings and borings, showing a 
similarity of character, both before and after it is burnt to a cinder. 
That b also the opinion of another mining engineer, Thomas John 
Taylor, Esq. 

Nearly the whole of the district towards Hartlepool and the Tees, under 
the new or upper red sandstone, has not been proved ; but, there is little 
reason, from what we have seen where it is proved^ to believe that any 
considerable extent of it consists of the best description of workable coal, 
or will it be speculated in, until better known districts are wrought off 
perhaps years to come. 

The Hutton Seam from WliitweU to Coxdale, Bum Hall, and Lang- 
ley, where it crops out, or nearly so, is inferior ; and likewise eastward 
where it lies at no great depth at Biddick, and irregular at Framwell- 
gate Moor near Durham (Edmondsley, Hedley's Crag Head Pit), close 



183 
towards Burnhope Flat where it becomes more of a Coking Goal District. 
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Taking the total area of our Coal Field, at 760 square miles, viz. : — 

Wear 11 

1 Household 
Tees 6 

^Ist. 49,50 -J 

2 Steam (Tyne) .... J 2nd. 23,50 ^ 90 do. 

t3rd. 17 ^ 

3 Coking. — ^This district has sometimes 
4, 3, 2, and only 1 workable seam over 

portions of it, and some parts not workable 216 do. 

4 Fourth or precarious. — This may be 
divided into tliree portions: — 1st., Five- 
Quarter first-rate household coal; 2ndly., 
second-rate household coal; and lastly, 
third-rate household coal, and various others 
each in equal quantities, with portions not 

workable at all 300 do. 

6 Under the Sea, &c 48 not worked. 

Total 750 square miles. 

This is inchiding part Coal District under the upper red sandstone 
towards Hartlepool, and about one mile in width under the sea along 
the coast ; each distiict doubtfiil and precarious to work. 

In estimating the quantity of coking coal available at the present 
time, we shall proceed exactly upon the same plan as has been pursued 
with respect to the other districts. We sliall first take a defined limit 
of acres for average good coal, manufiicturing large quantities of 
coke on the spot to cheapen the carriage when the distance of 
transit is great, and where operations will, most likely be carried 
on till resort must necessarily be had to more doubtful or inferior 
portions. This, with the number and average thickness of seams will 
give the cubical contents of the coal, which may be estimated as capable 
of being obtained aft^»r making allowances for practical diflSculties. The 
Coking Coal District is in many respects different from any of the others. 
The seams lie corapai-atively nearer the surface, so that it is often found 
cheapo to sink a shaft than to extend the underground workings beyond 
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a certain limit. This facility of sinking shafts, with the use of public 
railroads^ affords likewise better opportunity to speculators to embai'k in 
the trade than where the seams are deep, and expensive sinking's are re- 
quired. But, at the same time, the coal royalties, over a large portion of 
this district, are so taken up that very few openings are presented, and 
these are, in my opinion, by no means of an inviting character. It may 
be remarked that if the annual produce of the entire coal field be taken 
at 13,000,000 of tons, as at present, half of that quantity is yielded 
by the coking coal and the fourth district, leaving the other half for the 
two remaining portions, the former and the latter two increasing yearly. 

This description of coal being extensively used in the manufacture of 
iron, gas, coke, and other purposes, as the demand for these articles in- 
crease so will the demand for this coal be extended. Eveiy additional 
ton of pig metal manufactured, will alone create an extra demand of 
nearly 5 tons of coal, and if pig-metal be re-manufactured into mal- 
leable iron, two tons more will be wanted, therefore one million of manu- 
factured iron might require six millions of tons of coal. 

The Steam Coal District may be divided into 2 or 3 portions, the best of 
which is situated to the south of Morpeth. The number of pits already 
sunk and in course of sinking, as at Cramlington, Hartford, and Bebside 
CoUieries, in that district is, I consider, nearly sufficient to work the 
whole of the coal within it, and there is no reason to apprehend that any 
further attempt will be made to sink shafts there, although there may 
be two or three more made hereafter and also in the second district north 
of the Wansbeck. Several of the first steam collieries, as alreadv stated, 
were not sunk for the purpose of working that description of coal, which 
they now yield in such perfection and to such an extent, but in tlio expec- 
tation of finding in that district, coal the nature of good house coal, similar 
to the wrought out coal seams at Wallsend. There was not at that period 
so extensive a demand for steam coal as in the present day ; but the de- 
velopment of this branch of industry arid enterprise was rapid and ex- 
traordinary, and the coal in this district was found to be admirably 
suited for that pui'pose, and hence its marketable value. This demand 
for steam coal will go on increasing for many years to come, so as to 
work off this now circumscribed, cheap, and good district more quickly 
than ever expected. 

But, at the same time, other parts of the country are coming 
into operation, and already supply coal by sea, for steam purposes? 
to a certain extent. In Wales there are many patches of excel- 
lent steam coal, and Yorkshire, Lancashire, Derbyshire, and Stafford- 

d2 
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shire afford a constant supply to the manufactuiing establishments in 
these counties or localities near the same. In Scotland, besides sup- 
plying the local demand, there are part sent by sliips, particularly from 
Troon, a good harbour belonging* to the Portland Family. 

The duration of the st^am coal district will be included in the chapter 
on that head. 

This Northern Steam Coal District, which is called the third section 
of this coal field, will yield, for many years to come, (when prices war- 
rant,) and has yielded a small quantity worked in two or three pits. So 
that although operations are carried on at three or four places, the concerns 
have held out little inducement for others to do the same. The number 
of pits in this portion of the steam coal district is not therefore likely to 
be increased in competition in the less valuable coal seams until all 
the good steam coal is wrought out, in the southern portion, and 
other coal disti'icts failing to meet the present and increasing demand 
which may be expected to arise. For it is clear where a good district, 
having pits and machinery already planted over it, and the like 
below, will always have the advantage over those of less value and more 
expensive to work and take to mai'ket, and when prices are low and 
profits small (if any), a littlo reduction in price might make one unpro- 
fitable, while the otiier may be just clearing its way. 



NoTK. — An Appendix will be annexed explaining the diff«*n'nt averagre thickness of 
the vuriouH workable coal seams in the different coal districts alluded to heretofore. 
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CHAPTER Xlir. 
PUBLIC RAILWAYS AND DOCKS. 

The capital invested in the coal trade of the counties of Northumfjer- 
land and Durham^ in private railways, drops, wag^gons, coke ovens, and 
other adjunctions of the mine, has been satisfactorily ascertained to 
amount to about £13,000,000, which sum may be said to have been 
expended by the coal owners of the district, solely for the purpose of 
conveying^ the produce of their mines from the pit's mouth to the place of 
shipment. But a much larg^er amount of money would have been re- 
quired had it not been for the existence of public comj)anies investing 
capital in undertakings of a speculative character, and constructing rail- 
ways not only for coal but general merchandise and the conveyance of 
passengers. The sum thus invested in the counties of Northumberland 
and Durham can be only proximately ascertained. Some of the railway 
companies provide waggons for the conveyance of coals along tbeir line, 
charging the coal owner a moderate rate per mile for long distances, 
which arrangement relieves many of the coal ownei^s from so large an 
outlay as would otherwise be requu^ed. In other respects tbese i)ublic 
companies are of great benefit to the coal trade, by develojung its re- 
sources, and opening out distant inland markets that would othenvise be 
inaccessible, except at great expense. 

Public docks stand in the same relation to the coal trade of the district 
as public railways. They are constmcted without any special cost to the 
coal owner, are most useful for inland traffic, and they also afford liim when 
the ships are ready, of placing coals on board immediately on their arriving 
at the staith or drops without waiting for a rising or falling tide. The 
amount of capital embarked in undertakings of this descrij)tion, as well as 
that invested in public railways, or at least a very considerable propor- 
tion of it, ought to be added to the sum already stated as capital in- 
vested in the coal trade of the district, over and above that expended in 
sinking pits and prosecuting mining operations. 

Of the amount of capital invested in public railways, docks, and other 
works in immediate connexion with, and dependant to a large extent if 
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not entirely upon the' coal trade, it is very difficult to fonn an estimate. 
The construction of ni:\ny of our public riiilway.s involve f^i«i:antic works, 
such as the Ilig'li Level Bridge over the Tyne at Newcastle, the Tubular 
Bndge over the Mcnai Straits, between Wales and Anglesea, and are works 
which only an Englishman had the ability to contrive and the nerve skilfully 
to execute. The following estimate may be accepted as an approximation. 
It is possible one-half more of the amount of the £13,000,000 might have 
been required in being expended by the Coal Owners, in case Public 
Companies liad not made the amount of accommodation they have done 
for the Coal Trade in this district, in this case the capital required might 
have been 20 million pounds sterling, to answer for the present quantity, 
or even a gi-eator yearly quantity, say 20,000,000 tons per annum ; but 
if this one-third is saved in capital the Coal Owner has to pay for it in 
railway dues as interest upon the same to those Public Companies who 
find the extra capital, which is greatly to the advantage of the proprietors 
of royalties that are at a considerable distance from the shipping berths, 
or jdace of sale, and which might have long lain dormant had those public 
companies not removed the produce from the same, which is done for 
about Jd. a-ton per mile, and in some cases shewing favour to the more 
distant coal workings, by charging the same amoimt for conveying 30 
miles as they do 26 miles, on purpose to |ret enlarged trade to their 
railways, by the produce of distant coal districts, while other Railway 
Companies charge so high for short distances, tluit they lose the 
traffic of coal nearly altogether; besides, allowing millions of tons to 
be sent to market from other districts, which they might get a full share 
of, seeing that they have the article to i)ro(luce by the same railway 
within six miles of the shipping berths. Hitherto, the Newcastle and 
Carlisle Railway, rather than reduce the dues for short distances, and 
taking hold of all the produce, 1,000 times more than they now have, 
which is now kept back, or conveyed by River Craft, appear to prefer 
projecting Branches to tlioir Main Lane. 
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CHAPTER XIV. 
THE COAL FIELD IN SECTIONS. 

Tlie lineal boundaries of the Northern Coal Field are described in the 
opening chapter of the present memoir, and in a subsequent chapter a 
similar description was given of the different districts into which the 
coal field is subdivided, according to the chai*acteristic differences in 
the nature or quality of the mineral found. Thus one district was 
described as producing household coal, another as yielding coal for coking, 
gas, and the manufacturing of iron, a third as supplying steam coal, 
and the fourth as comprising a sort of medley, scattered in patches over 
the entire coal field, not confined to any particular quality of coal, or 
yet yielding any description of coal in profitable perfection, and in which 
adventure is rendered precarious and uncertain. 

In the present Chapter it is proposed to divide the coal field into sec- 
tions, in combination with a fundamental basis. 

That basis is formed by a horizontal plane, cutting the stratification on 
a level with the sea. Above that level we have undulating surface, with 
numerous fixed points upon it accurately defined, and already ascertained 
to be so many feet above the level of the sea, such as the several railway 
stations, rivers and bridges, towns and villages ; and most important of 
all, as regards the subject under consideration, the various coUeries at 
which pit shafts have been simk to the coal seams which lie beneath. 
Below the horizontal plane basis, in the majority of cases, pit shafts 
have penetrated, and the record of each sinking not only indicates, or 
ought to indicate, the nature of the several strata cut through, but the 
depth, number, thickness, and quality of the different seams in which 
coal has been found, and may be considered workable or valuable now 
or hereafter. The inclination of the seams, direction and extent of work- 
ing, situation, area, the tenure of the royalties, and general estimate of 
the working power, form it^ms of information which, in the opinion 
of the writer, would be of the utmost value to all engaged in mining 
operations, and would, moreover, constitute a diagnosis of the coal field 
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in Northumberland and Durham worthy of the attention of this 

Institute. 

The filling in such a plan as we have thus roughly sketched; must, 
it is obvious, be a work of considerable time, expense, and labour. It 
would have been satisfactory to the writer, if he could have embodied 
the whole of the information contemplated in this outUne, before the 
members of the Institute at the present meeting ; but, in consequence of 
the length of time required to read it, and the probability of its extending 
into another meeting to finish the facts properly, even if other engage- 
ments, and without assistance he should find himself unable to do so at 
the end of another month, having to go out of this country for a time, 
with that degree of completeness and accuracy which could alone render 
such a document valuable and important. It is his intention, however, 
to pursue the subject in fulfilment of the design now developed. In the 
meantime he submits the skeleton or frame work of the proposed structure. 

The line of coast upon the sea level furnishes defined points at Redcar, 
IJaillepool, Seaham, Simderland, Shields, Seaton Sluice, Blyth, Wid- 
drington Castle, Newbiggin, and Amble. All of these are coal ports ex- 
cept Widdrington and Newbiggin, which are mere fishing stations. 

Then inland, and running sufficiently parallel for the purpose required, 
the line of the York, Newcastle, and Berwick Railway, furnishes equally 
well defined points at Croft upon the Tees, Darlington, Ferry hill, Bel- 
mont, the Victoria Bridge over the Wear, Brockley Whins, Newcastle- 
upon-Tyne, Morpetli on the Wansbeck, and Warkworth on the Coquet. 
The distance of each of these stations as also many more in a direct line 
from the sea, as well as the height of each respectively above the sea 
level, or horizontal plane, selected as the sectional basis, having been 
dcteniiinod and recorded, the b(;uring, distance, and elevation of various 
other points, including railways, public and ])rivate collieries, iron works, 
and all niaiiufactories of importance throughout the entire range of the 
coal field may be added, and the whole accurately laid down upon a 
surface map, showing the undulation of hill and valley, the course of the 
rivers, and the line of outcropping coal seams and other strata. 

A block section representing the surftice and descending from it to a 
sufficient depth beneath, on sectional basis, might be made to represent 
the various strata ; and sections of every pit might be shewn on plugs 
with the de})tli and thickness of each seam laid down to a scale and marked 
thereon, and circular holes drilled in their respective situations on the block 
to receive the Jjlugs, so as they miglit be dmwn out for inspection when 
required, to examine the strata of each district. 
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While upon this pointy it may not be improper to direct the attention 
of the Institute to the great importance of its being rendered the special 
depository for such models and mining records, particularly of plans of 
sections drawn to a uniform scale of the underground operations of va- 
rious collieries in the coal field, as far as they are known, or might be 
determined. 

Mr. Sopwith, in his work on Isometrical Perspective, offers some 
suggestions with regard to such plans and the mode of constructing 
them J and the principle there laid down he has exemplified satisfactorily 
in practice, as applied to the Alston lead mines, the j)ropcrty of W. B. 
Beaimiont, Esq., M.P. An arrangement might be adopted, at com- 
paratively little cost, for filling up those plans from time to time, so that 
they would present a correct record of the progressive operations at any 
given period. Such a body of information as is here indicated with re- 
gard to sections and plans, would constitute a valuable treasury, not only 
for the present, but all future references. 

In connection with or taking advantage of the government survey, 
taking the ordmancc levels, and particularly their fixed marks at various 
points or angles over our coal fields, when those marks and the levels are 
given, and comparing them yrith our own, and when found correct, to be 
hereafter taken as fixed points to work from correct plans of imderground 
operations, in all the mining districts, or particularly our coal fields 
throughout the kingdom would be of national importance, when we 
find that the produce is so large, viz., for England, Wales, and Scotland, 
60 miUion tons, without even Ireland, besides the immense quantity of 
iron ore, also lead from different iron ore and lead mines. 
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CHAPTER XV. 
PRICES OF COALS. 

Whilst coal, which forms so impoi'tant a branch of commerce, lies 
buried beneath the surface of the earth, at unattainable depths, it cannot 
be said to be of value. But no sooner does it come within the category 
of available materials in satisfying* human wants than it assumes a po- 
sition and a reco^^nised price or exchangeable value in the market of 
merchantable commodities. That price being goveined or regulated by 
various circumstances and conditions. Some of them within, but the 
greater number beyond the control of individuals or even of classes. 

Eventually, however, these circumstances may be resolved into two, 
viz., supply and demand, but in every case the attainable price should suf- 
ficiently cover the cost of production, which includes royalty rent, in- 
terest of capital, wages of labour, outlay in materials, and expense of 
conducting the adventure, otherwise production would either cease alto- 
gether, or be carried on with loss to the producer. We have then four 
diflferent classes of individuals, each having a separate and sometimes 
conflicting interest, which ultimately may be amalp^ mated in the price 
of coal, after various interchanges and fluctuations by the consumer, 
under which term may be comprehended all parties who either alt^r or 
destroy the charactoristic features of the mineral by applying it to useful 
purposes. 

The first step in production is to satisfy the original holders of the 
raw material. The machinery and other means necessar}'' in order to 
carry on operations, or what is termed tlie plant, must then be provided. 
The actual workmen, agents, and suporintondents are the next class of 
claimants. 

Tliesc claims must be met, materials, machinery, buildings, horses, and 
workmen, stock provided, and all current expenses paid in the first in- 
stance out of capital, so that the capitalist enters the field and encounters 
the enterprise in its earliest stages. lie is also the last to quit it, 
and the peculiar hardship of his case is that while he is the only one 
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engaged in the transaction that can be impoverished, the losses, if any, 
falling on him, he is the last to be enriched and may be the worst re- 
munerated, as many adventurers, who did not understand it, have found 
to their cost, as far too many instances have proved, since Master Beau- 
mont rode home, on his Ught horse, in the middle of the 17th century. 

When the adventurer is himself landlord or lessor and capitalist, he of 
course combines the interest and responsibility of each. All these parties 
stand in relation to their own trade, as well as to every other in the po- 
sition of consumers. 

Much of the noi'thern coal field is situated within the Bishopric of 
Durham, and a large proportion of it is held by the Bishop of that , 
diocese, the Dean and Chapter and the Clergy, who do not possess any 
power of alienation, except in special cases conferred by act of parliament. 
Legislative arrangements have, however, been made, and are now pend- 
ing, which are calculated materially to affect the position of the clergy 
in regard to mines. 

The church lands in Durham and Northumberland are for the most 
part let on renewal leases. The freehold land in the county of Durham 
13 of comparitively limited extent, but the contrary is the case in Nor- 
thumberland. 

The rents paid by the owners of collieries for royalties and way-leaves, 
including also outstroke and shafl rent, in the counties of Durham an^ 
Northumberland are estimated to be nearly half a million sterling 
per annum, over an extent of coal, comprising not more than 700 to 750 
square miles. It may now be said that nearly the whole of the coal 
field of value has been taken up by private individuals or companies, and 
there is al^ a large portion where rent has been and continues to be 
paid without apparently any return being yielded for the outlay at pi'e- 
sent, or probably for several years to come, leavmg a considerable but 
very precarious district yet unopened for adventurers. 

The settlement of rents is of course a private arrangement between the 
respective parties, but it may be stated, that in consequence of the 
anxiety of great mining companies and influential proprietors to extend 
their royalties or procure additional ones, competition has been stimu- 
lated to an extraordinary degree, and very large sums paid by speculators 
in certain distiicts as premiums for lease:^, thus making the reserved rents 
much greater than they would have been. 

Those dead rents necessarily for a time absorb a lai*ge proportion of 
the profit derivable from mining operation.^, and, in many instances, be- 
come'Vedeemed. 
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The capitalist who undertakes t<) advance the money required to 
organise a colliery establishment, is not only entitled to interest, such 
as he might receive were his money advanced upon substantial security, 
but to such further additional sum as may cover the risk encountered. 
The adventurer may himself be the lessor, and furnish capital and su- 
perintend the whole of the business operations; in which case he would 
be entitled to additional remuneration. Even in prosperous cases, three 
times the amoimt of legal interest might not be so beneficial in the end as 
the deposit of the same amount of capital in the 3 per cent, consols, more 
particularly as the i)lant is of very Httle value after the exhaustion of the 
mine. 

Clerks, agents, and others expect to be remunerated on a scale com- 
mensurate with that of similar classes in the other departments of trade, 
and according to the degree of trust and responsibility, which in addition 
to their other duties they are required to sustain. The labourers in our 
coal mines form what may be termed a separate class of individuals from 
the rest of the community. They reside for the most part in the neigh- 
bourhood of the mines wherein they are employed, in dwellings built or 
rented by the colliery owners, and have coals and gardens found them. 
These dwellings constitute, it may be said, a portion of the wages to 
which the workmen become entitled for labour performed according to 
agrooment ; and hence when their labour is suspended as in strikes, the 
owners have been led, after much ineffectual forbearance, to displace 
them (since the yearly hiring*s ceased, at their request) in order to pro- 
vidr' accomodation for other workmen brought from a distance. 

Now as the whole expense of material, labour, and interest of capital 
is to be paid out of the price obtained for the coal when wrought and 
bron^lit to market, it is but natural that those who undertake the risk and 
i'es|»onsi])ilit3' of conducting all these operations should be anxious to get 
as high a \n'k'v as possible. In some cases it has been customary for the 
coal owners to contract with fitters, at the port of shipment, to supply 
coals in c(M'tain quantities, at fixed prices, for a given period. In other 
cases colliery owners have freighted vessels, on their own account, to the 
London or other distant markets, and employed agents to sell on com- 
mission. Owners of ships have also been merchants of coal, bringing 
cargoes into the markets for sale, and on completion of the voyage the 
difference betwecm the cost, including charges and selling price, being 
taken in payment of freight of ship and interest. 

Before the market price for the coal sold is obtained, the coal has to be 
distributed through a multitude of channels, for multiiarious indeed are 
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the intricacies of distribution before any portion of it reaches the actual 
consumer. In the meantime the hewer or working miner has to be 
sustained upon the wages paid to him bj his employer. These wages 
are advanced^ in the first instance, by the capitalist or adventurer, as piirt 
of the cost of bringing the coal into a marketable state, but it is evident 
that they must be finally discharged or repaid to the coal proprietor, 
by the purchaser or consumer, in the price for which it is sold. This, 
however, is not always the case, piices may fall so as to be unreniunern- 
tive; and when this state of things prevail for any lengthened period, the 
coal owner has no other recourse than that of reducing the working 
expenses of his establishment, and immediate cash payments are often 
among the first to be curtailed. The consequence is a reduction of 
wages as the preferable alternative to suspending the works, either 
wholly or in part. Sometimes this reduction is quietly submitted to 
from the obvious necessity of the case, at other times it is resisted, but 
generally ineflFectually, for it is seldom if ever ])roposed except in ex- 
treme emergency. 

On the other hand a continuation of what may be considered com- 
paritively high prices, very soon leads to a demand on the part of the 
workmen fop an increase of wages. When such demand is deemed mo- 
derate and proper it is at once conceded, but generally such concessions 
are made with reluctance, and frequently to avert a still gi*eater evil. 
The workmen on finding their demand resisted, deeming it just and rea- 
sonable, sometimes seek to obtain their object by passive means, and 
hence operations are suspended in what is termed a strike, a subject on 
which a good deal might be said from past occurrences, and which it 
was intended should form the next chapter in this memoir, but I now 
consider it might be out of place, and have accordingly omitted it. 
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CHAPTER XVI. 

ESTIMATE OF COAL, RENTS, WORKING CHARGES, 
LEADING CHARGES, &c. 

Memorandum of the average estimated cost of working and leading coal 
from collieries to the place of shipment, or to manufactories in the neigh- 
bourhood of the pits, while in the counties of Northumberland and Dur- 
ham, the Tees or Cleveland, for the last twenty years, with an addition of 
interest, say at 7^ per cent., the capital embarked in the trade by the 
coal owners being £13,000,000, for the quantity of coals at present ob- 
tained is upwards of 13,000,000 of tons yearly in those two counties. 

This amount expended is independent of the capital advanced by the 
public raih*oad companies within those counties, which have been the 
means of saving the coal owners a large amount which otherwise would 
have been required to be invested by them, say one half more of the 
above amount, making twenty millions sterling for the present quanti^i 
or perhaps that would have given the advantage to the coal owners to in- 
crease the quantity to 20,000,000 tons yearly when required, or could be 
disposed of. 

Coals disposed of say as below. 

6,000,000 tons Rent at Os. Cd. p. ton £150,000 £ s. d. 

Do. Working charge 28. Od. . . 600,000 

Do. Leadinpr at Is. 6d. . . 450,000 

Do. Interest at Is. 6d. . . 450,000 



5s. 6d. 



1,650,000 



Coal for Steam Purposes, &c. 

3,500,000 tons Rent at Os. Od. p. ton £ 87,500 

Do. Workin^r chargfe 48. 4d. . . 758,333 

Do. Lcadiniarat Is. 2d. .. 204,167 

Do. Interest at Is. 6d. . . 262,500 



7s. 6d. 

Household Coals, Sec. 

3,500,000 touR Rent at Os. 0d.p.ton£ 87,500 

Workinp charpe 58. 4d. . . 933,333 
Leading at Is. 2d. . . 204,167 

Interest at Is. 6d. .. 262,500 



1,312,500 



88. Od. 



1,487,500 



Total for cash . . £4,460,000 
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Abstract of the annexed Amounts. 

Tons por « , wnrkJnw T^«.i(i.« IncWtiiUls 

Aunuin. ^"^ Working. Leading. ^^ inteteil. 

1 £ M A 

For coke, |ras,&c., 6,000,000 .. 150,000 600,000 450,000 450,000 £ s. d. 

Steam, Sic., 3,500,500 . . 87,500 758,333 204,167 262,500 

Household, 3,500,500 . . 87,500 933,333 204,167 262,500 



13,001,000 .. 325,000 2,291,666 858,334 975,000 4,450,000 

In addition to the above, which includes a sufficient amount charge 
for the coals made into coke, there will be a further cost before the 
coke is shipped or disposed of, like the coals, out of those counties. In 
consequence of extra capital for 5,200 coke ovens in Durham, and 
200 or 300 in Northumberland — 
Of which cost £163,000 at 7h per cent, per 

annum, equal 3d. per ton 12,150 

Produce of ovens 1,400,000 tons, manufactrin£p. Is. 3d. .. 87,500 
Loading to ship or oar- "> 

riag« of the same out M,400,000 tons loading Is. 3d. . . 87,600 
of the two counties, j 

187,150 

Estimated amount of yearly produce of coal and coke £4,537,150 

Independent of the above capital there is a further capital employed 
by railway conipanies in locomotive engines^ and carriages for carrying 
the coke and coal. Therefore the produce of these two counties for 
coal might truly be said to amount to £6;000^000 sterling per year to 
pay for interest and risk to the coal owners of the Counties of Durham 
and Northmnberland. Therefore it will be seen that this large amount 
yearly concentrated and coming into a district so circumscribed as 700 
square mfles^ has been the cause of requiring an immense capital being 
exj)ended in erecting manufactories in so suitable and cheap a coal district, 
thus assisting in carrying forward the same independently of the shipping 
and railroads which it must necessarily have employed. 
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CHAPTER XVII. 

NUMBER OF COLLIERIES, Fn% AND WORK-PEOPLE 
EMPLOYED. 

It may be now necessary to estimate and show the present amount of 
manual labour with the past (taken a few years agO;) and the progressive 
increase of the coal trade in the counties of Durham and Northimiber- 
land. We have the past, as to quantity, at various periods, from a 
pamphlet, entitled " Remarks on the State of the Coal Trade," 1843. 
It is therein stated tbat in the years 

1773, there were ouly thirteen collieries on the Tyne ; and in 

1800, there were upwards of thirty ; and in the year 

1828, the number increased to forty-one on the Tyne, and eighteen on the Wear, making 
in all fifty-nine ; and their working powers rated at 6,887,622 tons yearly. 

1836, the ag>gpregiite capabilities of the district had sprung up from 5,941,812 in 182t 
(including the Tees), to 0,623,922 tons, being an increase of ^,612,180, or taXLj 
62]^ per cent., and from 1836 to 1843 the increase was in a similar ratio. 

From 1843 we have in 1853 or '54, an account stated of 13,333,331 per year. In 18S9 
the late Mr. Buddie reckoned the number of persons engaged in mines and in the 
above-ground operations connected therewith at the pits at 21,000. The return 
from the Newcastle Journal qf May I4th, 1844, the result shown is: — 

Xumb«r of Collieriefl. Number of Work People. 

(Tyne 65 .... 15,556 

,g,jBlyth 4 .... 1,051 

^^") Wear 31 ... . 13,172 

CTees 24 .... 4,211 

124 33,1)90 of wliich 25,383 are below-ground. 
and 8,607 are above-ground. 

33,090 for 9,623,922 tons. 

In IBi34. 

Number of No. of Work- UnJer Above T>hil 

Collieries. ing People. Ground. Ground. ^"^i^"' 

Tyne .. 68 17,500 12,900 4,600 

Blyth .. 5 1,500 1,100 400 

Coquet 2 000 450 150 

Wear .. 21 8,050 r»,200 1,750 

Hartlepool 22 rt,450 6,000 1,050 

Tecs .. IH 11,0'JO :,ftOO :t,l;U) 

130 .. ir,rj(i .. 3r>,14o 11,J>K(i ir,ieO for l.">,a.'ia,.'Ut tons yearly. 



As there has been no rcjfular account taken of tli« nninl)ei' of work people em- 
ployed in 1P51, tho forecoinc" may only be taken as an approximation. 



198 

To London from Durham and Northd. we have in 1853 say same 1854 3,31 7,000 
The returns have not appeared, as yet, for the export or forei^ in ^ 

1853, but may be stated at present that we are working^ at the > 4,000,000 

rate of j 

And for home consumption, coasting*, coking, and gas coal 6,1 16,273 



Total 13,333,333 tons. 



Therefore^ as we have the foregoing' statement as a data shewing at 
these periods every million of tons of coal raised in the two counties 
required workmen, after the rate of 2600 per million of tons for under- 
ground work, and 910 for above-ground : shewing the number in 1854 
to be 47120, while working at the rata of 13,333;300 tons yearly ; and 
further, shewing the increase over ten years to be 13,130, viz : — 9,755 
extra for under-ground, and 3,375 above, making 1,3,130 additional in the 
above time ; and as there has been an alteration of late, in favour of the 
workmen, by increasing their prices in piece work and daily wages, and 
at the same time they doing a less quantity of work for the same amoimt 
of money as heretofore, therefore, we cannot reckon on any less number 
for each million of tons wrought, although great improvements are 
making daily to assist and cheapen manual labour. 

Taking the present area of our Coal Field to cover 700 square miles 
in the two counties, the greater portion of the population (say nine-tenths) 
will be found employed in the coal works and the manufactories situ- 
ated near the same, leaving only a small portion of the remainder for the 
lead and iron mines, and only a smaller portion still for the farming and 
landed interest. The population as taken a few years ago : — 

In Durham 390,792 

In Northumberland 305,508 

696,300 



The greater portion are females, leaving about 345,000 males. 

The number estimated as required to work in and about the pits is 
47,120, viz: — ^under-ground 35,140, above-ground 11,989, for producing 
13,333,333 tons yearly, the number of collieries being about 136, 
shewing each colliery to be working at the rate of 100,000 tons yearly, 
and, far the past ten years there are ten additional collieries, making an 
increase of one new colliery on an average yearly, with a further annual 
increase of 1,300 working-people, some coUieries with more than three pits, 
many with two, and a large portion only one each, making 230 pits at work ; 
and, for the aforesaid quantity, taking 270 working days as the yearly 
average, gives 223 tons each daily, although the power, as far as the 
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machinery goes^ at all our best collieries, is now equal from 400 to 500 tons 
daily at each pit. Since ^^ Guides" and ''Cages" have been introduced 
into our collieries more work than what has been stated above has been 
done, for at South Hetton Colliery, where " shafts" or pits nearly 1,100 
feet deep, designed under my care, and which were constructed with 
guides, one engine of CO-horse power produced 110 or 113 scores of 
coal daily, each score equal to six and a third tons, making 700 tons per 
day from the above depth, besides the men and boys, stone, materials, 
(jkc., for several weeks, so as to show the owners what might be done 
with one engine then at each of their pits, there being then two in work 
(and two so far sunk), with a 60-hoi'se power engine each, which was the 
greatest quantity that had been produced at any one pit, either at this 
depth or any less depth, either before that time (1833) or since,* which, 
with the introduction of ''edge rails" to tramways, superseded the old plates 
for the same purpose. Cages, with tubs containing coal, guided in shafts, 
also superseded the old use of wicker corfs, by being much safer and 
better, besides running them at greater speed with less risk in the shaft, 
but which, when first introduced, were thought to be of no practical 
utility, in consequence of the great depth of our north country collieries 
where the production of such a great quantity of work was required from 
each pit. However, by perseverance, both there and at Townley, where 
they fully answered, my then newly introduced system has been universally 
adopted, not only throughout the gi-eat Northern Coal Field, but, I also 
believe, the whole coal producing comitries where pits are established. 
The advantages of this method, which has been already alluded to, and 
discussed in this society, and proved to have been a saving to the coal 
owners of Durham and Northumberland of upwards of £1,000,000 
sterling annually, on their produced quantity of 13J millions of tons of 
coal yearly in those two counties, which important trade is daily increas- 
ing with nearly all parts of the globe. Independent of the newly exten- 
sive wrought district of iron ore in Cleveland, and ore from other counties 
coming hero, we have still others of very great importance in our own coun- 
ties of Durham and Noi-tliumberland, both as to quantity and more parti- 
cularly as to the quality of the ores, which will require an immense 
(juantity of extm coal raised. 

Groat Britain iiloiie, oxclusive of rrelniul, produces, from good authority. 



* i^e Pnjfe 7 of T. V. Hairs •* Continuation of a Pamphlet on the Improveniento 
in CoHiery "VVorkings, and Further Observations on his Safety Jjiinps, in Decenibor, 
ISri.l, in the ProcecdinjrH of the Society. 
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56) millionfl of tons annnallj^ on which large amount I intend to detail 
more particularly in Chapter XIX. It, therefore^ would appear some- 
thing curious^ while we have such an increasing demand for coals^ if an 
estimate was formed at the present period, of the probable time it would 
require to work out, or see what would remain in each royalty or district 
now under lease for the unexpired time in Durham and Northimiberland; 
say 20^ 30^ or 40 years to come, showing what would then be left, and 
where, for the apparent heirs in each case. 



f2 



JiOl 



CHAPTER XVIII. 

FROM HOLME'S "TREATISE ON COAL MINES," Dr- M«NAB, 
AND OTHERS, WE HAVE STATEMENTS AT DIFFERENT 
PERIODS, OF FORMER DATES. 

An estimate of the number of persons receiving employment from this 
trade vrns made in 1792 by Dr. McNab, who calculated that 64,724 
persons were employed by the collienes of the Tyne and Wear, of whom 
20,250 belonged to the Wear, and 6,704 were pitmen and boys belong- 
ing to the River Tyne, and the remainder on the Tyne as follows : — 

Fitters and Runners 103 

Keelmen, Boys, Boatmen, &c., 1,547 

Trimmers, Ballast-heavers, cfec, 1,000 

Pilots and Foymen 500 

Seamen and Boys 8,000 

Shipwrights, Keel Builders ." 946 

Purveyors for Ships' Keels 1,100 

Coal Factors, Clerks, etc 2,000 

And if one-fourth of these have families, and three in a family 

employed 16,425 

Making a total at that time on the Tyne 38,325 

In 1810, Mr. Bailey, in his " General View of the Agriculture 
of the County of Durham," estimated that there were thirty-four 
sea-sale collieries in the county, which annually vended 1,333,000 
chaldrons of thirty-six bushels, and employed 7,011 men, and that the 
land-sale collieries in Durham vended 147,010 similar chaldrons, and 
employed 382 men. Mr. Bailey calculated that the proportion of coals 
carried to the Tyne from the Durham j)its was as eight to five of those 
carried to the Wear. The keelmen on the Wear at that time amounted 
to 750 y casters, trimmers, and fitters to 507 ; so that, by the above pro- 
position, there would be 2,000 persons employed by the Durham trade 
on the Tyne ; making the total amount, exclusive of pitmen, seamen? 
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&c., 3,257. ThQ Newcastle coal trade is supposed to employ about 6;530 
pitmen^ and at this time the pitmen on both rivers may be fairly calcu- 
lated at 10,000.» 

Mr. Bailey calculates that the number of men employed in the aj^j^re- 
gatC; as casters, trimmers, keelmen, <jbc., is in the proportion of 1 0,0 50 
to 1,480,080 thirty-six bushel chaldrons. 

This is nearly the annual exportation of both rivers -, so that in the 
workings of pits and conveying of coals on board there is about 20,G50 
persons employed in this district, exclusive of landsale collieries. 

The duties upon coal have been extremely variable; and with all the 
precaution possible, I run much danger, owing to the numerous acts, 
statutes, &c., relating to them, of making some incorrect statement ; but 
this I have^ of course, endeavoured to avoid, as much as circumstances 
will admit, by making brief references where I deemed longer ones 
onneceasary. 

It will be unnecessary to trace the subject through its eai'ly grada- 
tions, suffice that on an average of six years, ending 1776, there were 
annually cleared at the Custom House of Newcastle, two hundred and 
sixty thousand chaldi'ons to London, ninety-two thousand to British ports 
aad the Colonies, and twenty-seven thousand chaldrons to foreign port8.t 

It appears by a treatise on the Coal Tmde, published in the year 1789, 
by Mr. Beaumont, that France and her dependencies were in the habit 
of receiving upon an average twenty thousand chaldrons of coals an- 
nually from the Tyne and the Wear, principally for forging and distillery. 
This demand has however been subsequently decreased by the war, and 
it is not expected that it can revive to the former extent, as considerable 
improvements have in the meantime been made in the coUieries of that 
country, and as coal is found more answerable to their purposes than any 
they could discover before, a circumstance which I fear will counteract 
Mr. Beaumont's anticipations that an increasing population would en- 
hance the price of wood and other fuel, and thus augment her demand 
for coal upon this country. How different mattershavetaken place by in- 
creasing, as will be seen in concluding chapters. 

* Now if Buch wafl tbe number at that date upou the quantities of tons of 
coals yearly aboTe stated, the number of people depending* upon the coal trade in this 
district must be very considerably increased on account of the vend ht'nv^ 13^ millions 
yearly. The present number of brokers on Newcastle Quay and at other ports aie con- 
siderably increased, this in connection with a new mode of transit, viz., public railways, 
without taking^ into account the extra number of people employed in manufactures iu 
the Counties of Durham and Northumberkndy to keep pace with the extra requirements 
of the coal trade. 

t A chaldron is 53 cwt, nearly two and three-quarter tons. 
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CHAPTER XIX. 

STATEMENT OF THE ANNUAL QUANTITY OF COAL RAISED 
FROM MINES IN GREAT BRITAIN, WITH NUMBER OP 
UNDER-GROUND WORKMEN. 

As given me by one of our members, who is considered a particular 
careful writer on the subject of the Coal Trade, viz:— 

TonaTeuly. 

For Household, about • • 19,000,000 

Ironworks, about • 13,000,000 

Steam Gas CokiDg*, and manufactures 9,000,000 

Export over sea • • • • • 4,000,000 

Total, exclusive of Scotland and Ireland .... 46,000,000 
As Scotland is found by Mr. William's, Inspector, to be about • . . • 7,600,000 

Total, tons yearly • • . • 62,600,000 

P.S.— Since I made out the above statement for Durham and Northumberland, I have 
been favoured with the results of what the Government Mine Inspectors make in each 
of their districts. 

Uunder>ground. Outport from Great Britain yearly— 

QR 1 iin 5 ^Oin Northumberland and Durham 13,300,000 

j>o,i4U.. ^ Cumberland 1,000,000 

31,950 Lancashire, and North Wales 10,000,000 

28,000 (say) Staffordshire, Shropshire, and Worcestershire 8,000,000 

23,000 *' Yorkshire, Derbyshire, Notting-hamshire, Leicester- 
shire, and Warwickshire 7,000,000 

34,000 " South Wales, Monmouthshire, Dean Forest, and Bris- 
tol Fields 10,000,000 

21,250 Scotland 7,250,000 

173,350 Total tons (exclusive of Ireland).... 66,550,000 

60,000 (say) Besides mines for iron and other ores. _^.^_^-i 

233,650 

Mr. Williams, Inspector of Mines for Scotland, further states that 730 
pits and 21,790 workpeople are employed for the ahove quantity in Scot- 
land 3 and 9,300 workpeople for 3,000,000 tons of iron-stone ores, wrought 
in Scotland yearly. Mr. Dickinson gives us, January, 1854, 12 fur- 
naces in North Wales ; 5 in hlast, at work, and 7 out of work. We have 
only 2 furnaces in Cumberland, but in South Wales, and Staffordshire, 
the iron works are very extensive, consuming large quantities of coal 
yearly, like those in Diuham and Northumberland, as hereafter given. 



204 



CHAPTER XX. 

COMPARISON OF COLLIERIES, PITS, AND UNDER-GROUND 
ESTABLISHMENTS IN DURHAM AND NORTHUMBER. 
LAND, WITH OTHER PLACES. 

Joseph Dickinson, Esq., Inspector of Coal Mines, states that the num- 
ber of collieries in the districts of Lancashire, Cheshire, Anglesea, Flint- 
shire, and Denbighshire, are 423, viz: — 

Lajvcashibb. — ^Aflhton-under-Lyne 7, Blackburn 21, Bolton 43, Burnley 14, 
Bury ll,Cliorley 7, Leig^h 15, Manchester 15, Oldham 28, RainfordlO, 
Rochdale, including Bacup and Aossendale, 84, ^U Helen's 25, Wigan 54, 

makin^f a total of .... • 334 

Cheshire 28 

AirOLESEA 5 

FLnfTSHIBB 30 

DElfBIOSHIBE 26 

Total collieries 423 

The number of working pits or shafb, exclusive of those used solely for air, is . . 879 
Bcfides addidonal winnings from day-hole levels 60 

Total .... 939 

From whence coals are raised at various depths. These pits have 849 steam engines at 
work pumping and winding, besides other engines used for surface arrangements, water 
wheels, with balances, hydraulic engines, horse gins, and horse runs also employed in 
a few instances. 

The out-put of coals during the year 1852 reached nearly ten millions of tons, viz: — 

670 pits with coalf, say from 44 levels=3=723 out-put of coal in Lancashire. . 8,255,000 

60 do. do. 4 54 do. Cheshire.... 715,000 

160 do. do. 12 162 do. North Wales 953,000 

879 60 933 Total produce of the district 9,923,000 

With the exception of about 1,000,000 tons, the whole of this large out-put appears 
to have been consumed in the district. 

The exports for the year from Liverpool are stated at 105,952 tons coastwise, 277,645 
tons foreign. 

Shipments were also made from North Wales, Preston, kc , about 50,000 tons also 
were sent from Lancashire by rail, to London and the south. 

The number of people employed in and about the collieries in 1852, amounted to 
38,800, of whom 31,950 were employed under«ground, and 6,850 on thesurfiice, makiog 
the total of 38,800, as follows :— 

In Lancashire 25,640 

In Cheshire 2,130 

InNorth Wales 4,280 

31,950 
The total number of 423 collieries produced, in 1852, 9,923,000 tons, 
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and employed; under-ground, 31,950 workmen, which is nearly 75 J work 
people to each; and each colliery produced 23,460 tons, as a yearly aver- 
age. Taking the number of working days to be 270 annually, the work- 
ing for each colliery would be about 87 tons. The number of pits being 
939, gives 34 workmen on an average to each per day, for each colliery, 
making 39 tons per day in each pit, which gives a yearly produce of 
10,568 tons, being*311 tons yearly to each under-ground workman^ or 
1-^7 parts to each. To each collier there will have to be added an as- 
sistant, called a ^^ putter," who trams the coal to the horse-way, or 
shaft foot, which reduces the stated quantity produced by the " hewer" 
in his day's work, and there are other under-ground workmen, as sinkers, 
pony drivers, road men, incline men, trap-door boys, off-hand men, waste 
men, deputies and over-lookers, all tending, with the Umited number of 
working days, to reduce the produce of the "hewer" to what is stated 
above, although his real quantity on the average would be about four 
tons daily. 

Mr. Dickinson in his " Statistics of Collieries," states that the total 
'* out -put" of coals in Great Britain is not correctly known, but it may 
be stated at not less than 54,000,000 tons yearly.* 

I find that in chapter XVII., page 94, that I have overrated the num- 
ber of under-ground workmen in Durham and Northumberland for the 
quantity of 13,333,333 tons yearly. The number being stated as 85,140, 
which, in consequenco of so large a quantity of the more tender coal being 
wrought for coke making the aforesaid numbers, may include the under- 
ground workmen for, say 17 collieries in Cumberland, or 2500 persons 
employed there, and making the produce 14,333,333 yearly from the 136 
collieries, now 153, equal to 93,681 tons on an average, also 230 persons 
yearly for each colliery, but, taking the number of pits at 247 instead of 
230 as stated heretofore, the produce will be for 143 persons in each, and 
58,000 tons on the average yearly. That is taking 270 working days, 
which gives us 408 tons for each underground workman in Durham, 
Northumberland, and Cumberland, equal to a little more than 1 J tons per 
day, although a " hewer" might average in cutting coal, about 4 tons 
daily, yet it is reduced to what is above stated by the numerous other 
persons required under-groimd to assist the production, which ai-e indepen- 
dent of the persons employed on the surface at the pit's mouth and sundry 
other ])laces about the colliery. 

* I find that be has takca the produce of Durham and Northumberland at 1 1,000,000 
mstoad of 13,333,.*W3 as stated in the preceding* pa'jres, where it mikes Clrcat Britain 
produce, exclusive of Ireland, fifty -bix and a half miUions yearly. 
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TWO UNDER^GROUND ESTABLISHMENTS IN DURHAM. 



OiT Weae. 

Haswell Pit, as pie T. J. Tavlob, Esq., 

For aoOjOOO Tons Teabxt. 



On Ti'WE,— Towjs- 
LKY Emma Pir, by 
Mm, n. Sik[P30iT, 

OH THE WaiTEB 
FOR 100,000 T0T?9, 

Yearly. 



M^ 



Boye 



1. — Staff {Cot s&fftj) employed in stiperioten- 
denee, &nd in properly TcfodlBting the 
mine and.wiwte, in keeping- roodft» 
ftetlinir timber, i-emoving- obatructiaTis, 
and doinor ivll thiagii ti^cn^suvj for the 
Bttfety of the mine and the worltmtD 

Or^rmen .. h. *.>.*.<. ^ .. p . .•.,., 4,., . 

Back overm^ * ■ ^ < . « 

Deputies .,.«..ii^..« «i^,..... 

Inspectore .*.>■,#«.»,.. i ,«. i .,,., . 

Wood*]eaderfl * .,.,.,«,.,,,,>* 

Trappers *,.*«<•*.■. i....^.^*,,,.,, 

Holle jwaya . . . * «. » , . « , . , , 

Fumace^men «,*».*.*.•«« 4.,..^ p 4 , . 

Safetj'lAmp keepers p . p «..,., . 

Shifle^i 

Woatemen ...«. «..*«< h. . ..,.,.,<. ,w , 



2*— BiTgAiiimenp employed in itoue-drifting-, 
cutting throngh tronhles, fee,* gune- 
rally by piwe or bargnin work (areni^e) 

3^— In tetfiait of coftl nnder-g-round i^ 

Pnttere , . h 

Caup]«ra and loadere «., , 

Swicch-keeperft «.,»..* 

Horse and pony-driTers ... * . ^ .*.*.<. . 

lodinea . * . « *.,-.«**..., 

Horne-keeperi ...#,.«,., 

Brake^inen underground *.■■.■.*•.#, 

firemen (engine) ...*,.,.,.*..* , 

Oniettere and grcaaerft ,',•*,... 



Men 



Uoyi 



00 



IS 



4. — Employed in cutting toal 
Total 



*,««.i;A.tV*¥i** • 



310 



44 

IS 
10 

2 

4 



;3io 



60 



IS 



Meu Boyi 



lEO 



1S9 



2 


^_ 


1/1 


— 


lU 


^ 


.* 


2 


. * 


4 


t • 


1 




1 




,p^ 


3 


-» 


1 


^^^ 



HonBoyt 



IS) 



&a 



126 



4r> 



53 



Afl above-grouDd requirements alter so much, according to circumstances, I have only 
taken under- ground working eetablishmentB at Haswell Pit in the Wear, and Emma Pit 
Townley Colliery in the Tyne, as my guide to make comparisons, the coal seams being 
di£n?rent thicknesses, and the coal different hardnesses, in different places, which increase 
or diminish the hewing price. I, however, give the amount of manual labour required 
for two pits' underground staff, one witli two coal drawing engines and 428 men and boys 
for 200,000 tons, the other with one coal drawing engine and 170 men and boys for 
100,000 tons yearly ; the latter even being the higher prices for hewing the coal, although 
being of a more tender and finer nature. 
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BLAST FURNACES IMPORTANT TO THE COAL TRADE. 



out of 



Is but 



In. 



South Wales 

Staffordshire <f± «*<^ , «.«■,■•• 

Sootlnnd ...,.,*..***.«.« ^ t ..-..«... ^ 

Mr. DLcklaaqn ^vcfi tba number of iron wprke in Nortti 
W^e0} TIE ; — ' , . * ,.<... p ,..«...., A ..... . 
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Those of moflt importance ia Durham aiidKorthuTnlwrlend, 
for colli cries fluppljing- the same with fuel on the banks of 
the Tftea, and aa below, from a very circuonscnbcd extent 
of our coal field, producing^ (independent of our larg-e de- 
monda ^r coal and coke by railway tr&naxt to gient diata&ces,) 
alao for eea-bome to London aud Foreign, equal to about 
8,000,000 tons of coal yearly^ heaides our local trade, which is 
increaainpr compared with those collieries in other di«tdctif 
Tie, J Southern Couutlea atid Scot] and, which «je working 
principaNy for mimufaetUTing and local trftde almoJit without 
London or <?oaetmg- trade, and tha following iron manufac- 
torlesj increaainij daily on thoTynej Wear, Derwentj and Tee* 
rivers, will req^ulrc very largo extra quantittea of our coal 
to bo wrought. 

On the Tyne — Walker^ Loab, Wibouj and BgU , . 

Do. LemmingtoUf Tyne Iron Company . ^ . , . 

Do. Wylaan, Bell, Brothers, and CSj, , 

Do. Bedhngton, James Bpence .,,.,.>«...«,. 

Do. JfCarr & Co.^ (erecting) 

Korth Tyne^-Hatifihawe, Messrs. Woods k Parker, ic Co, 

Do. Rldsdale, Mr. Forater 

The two latter bavo coal and ore on tba apqt of excellent 
quality, which will be oounected shortly by n projected rail-' 
way with the Newcastle and CarUale H^Uway, Rear Utixham,^ 
this projected line will no doubt become a central independeiit 
raUway to Scotland, laying between the York and Berwick, 
and Caledonian, and connect itadf with tho Great Northern 
at York, ao as to become Hnkedwith all the rail way a in Eng- 
land, going- tJj rough a maiden eountry, requiring a mil way 
as an outlet lo it. 
DrnaAH r— 

On the Derwent — ^Conactt Iron Company, near Shotley 

Bridge, munufacturlng both pig metal, malleable har 

and aheet iron, tho saznc as ia tlie caso at Walker, by 

Lo8h, Wilson, and Bdl, and the Tyne Iron Company. 

And also on the Wear — Towlaw, } Charles Attwood, 

Do, Do» Stanhope, Weardale, j Baring, Brothers. 

Do. Do. Wit ton Park, Bolckow & Vaughan. i p . . . . 

Port Clarence, Durham^ Bell, Brothen, &. Company . . . , 

Darlington erecting (new ones) John Harris *.......,,*, 

Eirtley Iron Company ,.,....«, t . . . . . 

H. L. Patterfton & Co., Fdling » 

Clijv ELAND: — 

Tees — MJddleabro' and Eaton, Bokkow and Vaughan » . . . 

Eeton — Joseph Pease ....<>.*■.. h. ...>,, . 

Middlesbro' — Cockraneei Sladf, k Co. ....,.,....,.., ^ 

Do. — Gilke,"*! Wilson, Leathum k Co» 

Do. — Mr. Sauiuelsou ».*.♦.. 



1 
4 

1 

e 

28 



12 



le 



70 



In Northumberland and Durham, including Middlesbro', there are 70 
blast furnaces, in blast and building. Each furnace requires COO tons 
of coals weekly for making 140 toDS of pig iron, and for that poi*tion 
of it which is converted into bars, i*ails, and sheets, which may be two- 
thirds of the whole quantity, the coals required will be 3 tons additional 
on 93 tons of pig iron, or say. 

Pig iron 000 tons of coals 

Bar rails or sheet iron 280 „ 



880 tons of coals weekly. 



Therefore, 52 x 880 = 46760 x 70 = 3,203,200 tons of coals required 

for 68 furnaces annually. 

Each furnace, as above, will produce 140 tons of pig iron per week, 

therefore, 140 x 52 x 68 = 509,600 tons of pig iron yeai-ly. 

One-third is assumed to be sold to foundiies as pig iron . . 169,860 
The other two-thirds are convei*ted into bar, rail, or sheet 

iron 339,732 



609,598 



N.B. Two-thirds of the above 339,732 tons pig metal will produce 
tons of rail or sheet iron. 

Looking at the coke and gas trade, which is increasing daily, it may 
fairly be presumed that at this time, the consumption will not fall short 
of thirteen and a half millions annually, the increase being henceforth 
more rapid than heretofore in these two counties, and that notwitstanding, 
at present certain powers of production are limited. These, however, 
will soon be increased, and the production, ten or twelve years hence, 
cannot be assumed at less (provided they can be produced) than 
20,000,000 tons annually. On this subject the reader is left to form his 
own opinions and conclusions, taking the datum we have previously 
given— say 14,000,000 tons yearly. 
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CHAPTER XXI. 

WEIGHT OF COAL IN THE SOLID AND IN 
THE BROKEN STATE. 

Goal; in its natural bed^ pretty strongly indurated by time and a heavy 
superincumbent covering, weighs 78*12 fi)s. per cubic foot. The same 
coal in the broken or wrought condition, as generally delivered into 
waggons on the pit bank, over screens, the width between the bars of 
which is i of an inch, weighs about 47*87 fi)s. per cubic foot ; or, the 
solid to the broken coal, as 100 : 61*27. The small coal produoed by 
such screening, passed over a ^^^ of an inch screen, weighs about 
43*08 S)s. per cubic foot, making the solid coal to the re-screened small, 
as 100 : 90, which represents this latter description of small coal as one- 
tenth lighter than the merchantable best coal. The trials which brought 
out the above figures were made chiefly on the Wear Hutton seam. 

A seam of coal one inch thick contains, as it lies in the natural bed> 
47*77 Newcastle chaldrons in an acre, being in weight 126 tons 12 cwt. 

A seam one foot in thickness contains 573*26 Newcastle chaldrons, or, 
1,619 tons 3 cwt. qrs. 11 ft)s. And a seam of one yard thick contains 
1719*79 Newcastle chaldrons, or, 4,567 tons 9 cwt. 1 qr. 5 fts. The 
weight of a cubic yard in the natural bed being 18*83 cwt. 

A summary method of calculating the quantity of coal in an acre, in 
the counties of Northumberland and Durham is, to reduce the seam to 
cubic yai'ds, and allow three of them to be a Newcastle chaldron. This 
is not quite correct, for if the computation be applied to a three feet 
seam, we have in an acre (4,840 yards-T-8=) 1613*66 Newcastle chal- 
drons, which is 106*13 chaldrons less than the real quantity, or 6*17 per 
cent, below it. This, however, for practical purposes, is near enough, 
and makes the deviation on the proper side. 

Note. — The 1613-66 is proved to be so nearly correct in the generality of coal 
seams, that I propose to take this as my standard in estimating' the probable duration of 
the coal field in the Coimties of Durham and Northumberland ; and as regards coke, I 
find I have alluded in page 37 to the quantity that can be produced from good coking 
coal in a general way, by a process of testing in Dr. lUchardson's (of Newcastle), la- 
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CHAPTER XXII. 

COAL AND COKE. 

So important an off-shoot of the coal trade has the business in coke 
become in these northern counties that it cannot be necessary to offer 
any excuse for devoting a little space to some observations relative to the 
connexion of coal and coke^ and the comparative powers of the fuel in 
its twofold state. 

The best coking coals of the Tjne are upon the western verge of the 
Basin — ^indeed^ the same peculiarity seems to prevail throughout the 
coal field to its southern extremity. In the first portion^ the Six- Quarter 
and the Brockwell seamS; have yielded the Garesfield^ Townley, and 
Wylam cokes ; the first, being the property of the Marquis of Bute, 
and the latter of Mr. Blackett. These, exclusively, as regards the North 
of England, possessed both the home and the export markets for a long 
period of time ; nor were they interfered with until within a few years 
back, when the demand for locomotive engines, as well as for abroad, 
became considerable. Other collieries, then, in the neighbourhood of 
those above adverted to, and some, more in the heai't of the Basin, with 
coals not so well adapted, and many in Weardale (in the second of the 
above sections), with coal of excellent quality for the puri)0se, com- 
menced coke burning, so that at the present time (May, 1847) the coke 
trade has risen up into one of considerable importance on the rivers Tyne, 
Wear, and Tees, with a flattering prospect for the future, as the demand, 
even now, cannot be met, and new sources of requirement are springing 
up in the shape of railways and foreign markets. 

Deduced from results of very extended operations, I am able of my 
own knowledge to state that the Six-Quarter seam yielded CO per cent. 

bontory, to be much more per centage than we g^eneraUy g^t for Btleable coke, produced 
from oyens of the present construction, when lon^^ burnt the averag^e bi>ing^ only about 60 
per cent, independent of a good deal of small as refuse goin^ to waste, which, by and 
by, when saved, might be advantageously mixed up with the small coals that may be 
used by the manufacturers of patent fuel to be manufactured on an improved principle. 
I further find, in a treatise by B. Thompson, Esq., in pages 68 and 69, some very useful 
remarks on Coal and Coke, which I herewith give in detail, as I omitted tho like in' the 
proper place when treating on coke. 
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or something more; and tlie Brockwell about 53 per cent. A chaldron 
waggon of these cokos, of the Newcastle or statute measure^ weighed 
and taken with care^ was found to be 26 cwt. 2 qrs. 8 lbs., averaging 
24 9)s. to the cubic foot. The commercial (or imperial) chaldron of coke 
(commonly, but erroneously, called 12 bolls) is a moiety of this, viz., 
13 cwt. 1 qr. 4 lbs. 

There are some mther singular coincident cii'cumstances connected 
with coal and coke, which I shall new consider. 

In the making of coke, when the combustion is over — that is, when 
the gases ai*e consumed — the waste ceases, however long afterwards the 
charred fuel remains in the oven closed up and secured against the ac- 
cess of air ; during which, however, a great improvement is going on in 
the hardening and perfecting of the coke. The time requisite for the 
burning part of the process, vaiies with the bulk of the mass under 
treatment as well as the nature of the coal itself. An oven charged (of 
course lightly) for a 24 hours carbonization (that is, charging, burning, 
and drawing inclusive) will have ceased its combustion in about 17 or 
18 hours ; charged for a 48 hours operation, ^vith a good deal heavier 
load, the combustion will be done in 30 or 32 hours. These short periods 
may be said to be for private use — at least in this part of the kingdom — 
as, when coke is designed for sale, and particularly for shipment, regard 
to its appearance is expedient, and with this view much longer time for 
carbonizing is resorted to, as 72 and 96 houi*s, and occasionally even 
120 houi-s, by which means a more compact, hard, and silvery -looking 
fuel is obtained. In South Wales, the furnace couls are less bitimiinous> 
contain more carbon, and are freer from sulphur. A shorter period for 
carbonizing is practised there than has been found requisite here, 24 
houi-s for the complete operation being the most approved time. It is 
proper to observe, however, that by far the largest proportion of coke, 
used in the Welsh blast furnaces is made from liu*ge coal in open beds, 
such coke weighing from 31 to 32 fl>s. the cubic foot. 

In round numbers, it may be said that the coal yields half its weiglit 
and an equal bulk in coke — that the product (thus reduced in weight) 
j)ossc3ses a heating power as great as the original fuel. These figures do 
not exactly represent the comparative capability and relations of the two 
conditions of tlio fuel ; but, generally speaking, they sufficiently approxi- 
mate for the present object. The quantum of heat thus wasted by the 
buniing of the gases I am not prepared to state ; but some idea may be 
formed of its importance when it is observed that a ton of good New- 
castle coal l)v the coking jirocess gives out from 10 to 12,000 — say 



jf 



212 

11;000 — cubic feet of carburetted hydrogen gaS; about 10 gallons of tar^ 
and about 18 gallons of ammoniacal liquor^ all which products are abso- 
lutely destroyed. If the gas was valued, as for lighting purposes, at the 
low figure of 4s. per 1,000 cubic feet, it would amount to £2 4s. Od., 
giving the tar and ammoniacal liquor in ; while the coke produced by a 
ton of coal, assuming 60 per cent, to be the yield, would be 12 cwt., and 
the worth, at 10s. per ton, 6s., which is less than one-seventh of the value 
of the gtiseous product now thrown away. What might be the value of 
the gas as a heating agent (as before remarked), I cannot definitely speak 
to^ but I apprehend it will not be rating it too high to take it as equiva- 
lent to the coke. These facts are very striking and show a wide field 
spread out for the man of genius and science. For my own part I cannot 
doubt the arrival of the day (how soon or how late is not to be foretold) 
when the entire products of coal will be secm>cd and rendered available. 
Having had no inconsiderable experience in coke making, both in South 
Wales by open burning in beds, and by oven burning in this district, 
and having also experimented with ovens of (I apprehend) every variety 
of size and shape, it may not be deemed irrelevant, perhaps, if I offer 
some opinions which have resulted irom the practice referred to. 

The ovens in most common use here are of the circular kind, with 
dome tops. From this figure, I believe, I was the first to depart, by the 
adoption of the parallelogram form, being thereto induced by economical 
views solely for the quadrangular oven assm'edly saves considerably in 
the cost of construction — Ist, in the comparative expense of fire bricks ; 
the one requiring bricks of a plain and ordinary size while the other 
must have them specially made both as to shape and size, which brings 
them to treble the cost; 2nd, a group of round ovens rendei's necessary a 
greater quantity of materials in the filling up of the angular vacuities ; 
and 3rd, the workmanship is more expensive. I have found the saving to 
vary between a quarter and a third. Then, as to their comparative 
merits the idea may probably arise that as the circular oven compre- 
hends a more concentrated body of the material the burning should be 
more uniform, but this does not appear to be the case. An impression 
is prevalent in this neighbourhood that the larger the body of coal em- 
ployed and the better is the resulting quality of the coke. This is un- 
doubtedly true ; but it is a benefit gained at no trifling cost, which may 
be explained as follows. The larger the mass the longer the time 
requu'ed to burn off the gases ; for while 17 or 18 hours are needed for 
the combustion of a charge adapted to a 24 hom-s' operation, double that 
time will be necessary for one of a 72 lioui-s' process, and during the time 
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of combustion; not only are the gases burnt off but a quantity of carbon 
is also destroyed at the same time. Hence^ the longer the time taken for 
burning the gases^ the greater the waste of coke — a loss, on the 
whole^ &r from inconsiderable. 

They find advantages in Wales by the shorter periods of carbonisation, 
of a twofold nature, viz., the obtainment of a better yield, and the turn- 
ing out of more work by the same means as to the number of ovens. 
The heat is kept up to a higher temperature by reason of these quickly 
repeated operations, and the short intervals of the burnings, which con* 
duces greatly to the promotion of rapid and good results, both in respect 
of quantity and the per centage yield. By the extended operations, as 
carried on here, the heat of the oven is greatly reduced, even before the 
drawing commences ; and, subsequently, the length of time necessary for 
the drawing, and again for the filling of so heavy a load as or 10 tons 
(which not unfrequently happens), the temperature is, further, so very 
much lowered that the ignition of so large a body of coal is slow and 
the combustion very tardy; the light charges, on the contrary, going off 
at once, and that very vigorously. 

It has often occurred to me that if an oven (suppose of 10 feet diameter) 
was charged for a 24 hours' process, with 2^ tons of small coal (which 
would form a layer of some 2 feet in thickness) was re-charged upon the 
coke as soon as the gases were consumed, viz., in 17 or 18 hours, with a 
fresh supply of coal some 18 or 20 inches thick (about 2 tons) that the 
high tempemture of the oven, together with that of the coke itself, would 
be such as to complete the second burning, on Lord Dundonald's piinciple 
of distillation, stopping up all the openings for the ingress of aii', and 
merely inserting a pipe for passing off the gases. By these means all 
waste of carbon would be prevented in the second proceeding, and a much 
greater yield of coke could not fail to be gained. In case the power of 
heat was found insufficient to carry out the distilling process, a little air, 
more or less as might be found necessary to aid the other means, could 
be admitted ; but I am of opinion this would not be called for — a higher 
doorway might probably be required. 
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CHAPTER XXIII. 
DURATION OF THE COAL FIELD. 

[Which haa been kindly communicated to me by Mr. G. C. Greenwell, with leave to 
use it as I pleased. I give it as received, with the exception of a few short 
remarks.] 

The subject of the present Chapter has frequently attracted attention^ 
and very different results have been arrived at. 

The following calculations probably assign to the Coal Field of Nor- 
thumberland and Durham a shorter period of duration than many are 
prepared to accede to, but it is the writer's most decided opinion that, 
notwithstanding its shortness, its limit has been rather deferred than 
hastened. If, for instance, we take one of the largest class of royalties, 
and consider it to be worked in proportion to its extent, will not its en- 
durance be a fair criterion of the duration of the whole ? This is, of 
course, under the assumption of that state of things in which all royalties 
are at work^ and it is tolerably evident, that unless coal be discovered 
beneath new districts (the new red sandstone suppose) the whole of the 
present known coal field will, in the course of a very few years, be in 
active operation. 

The consideration of the present subject naturally divides itself into 
two parts. 

1. The portion of the Coal Field already excavated. 

2. The portion remaining unwrought, with the annual demand upon 
such portion. 



1. Probably the chief difficulty in presenting any thing like an accurate 
estimate of the quantity of coal which may reasonably be supposed to be 
at one time or another workable to advantage, arises from the necessary 
vague and uncertain state of our information with regard to the quantity 
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of coal which has already been extracted, together with that which, in 
old workings, has been left in the mine in such a state as to be completely 
irrecoverable. 

The following is an estimate of the quantity of coal which has been 
wrought from the Coal Field. The information on which it is based being 
collected from various publications concerning this neighbourhood : — 

CEIALDR03I8. 

a. From the Rivere Tyne, Blyth, Wear, and Tees the 
quantity exported from 1843 to 1847, both inclusive, was 
(say) 13,366,890 

h. The following is an account of the quantity of coals 
exported from the Rivers Tyne and Blyth previous to 
1843:— 

From 1836 to 1842 inclusive 7,697,880 

„ 1830 to 1835 „ 4,800,000 

„ 1800 to 1829 „ 20,223,273 

„ 1791 to 1799 „ 4,625,827 

The vend from the T}Tie in the year 1780 
was 366,260 chaldrons, and in 1785, 449,997 
chaldrons, and on referring back to 1710 the 
average of the pi*evious four years was 178,143 
chaldrons. The average export from these rivers 
from 1701 to 1790 inclusive, may be, therefore, 
taken at 280,000 chaldrons, which gives for this 
period a gross export of 25,200,000 

The quantity exported from the Tyne in 1613 
appears, from a comparison with the duty paid 
to the town of 4d. per chaldron, to have 
amounted to G0,000 chaldrons ; therefore, as- 
suming the average quantity during tbe 17th 
century to have amounted to 119,000 chal- 
di-ons, wo have a gross quantity for that cen- 
tury of 11,900,000 

And suppose the vend from the Tyne, during 
the 400 years previous to have averaged 30,000 
chaldrons per annum, we have for that period a 
total vend of 12,000,000 

The total quantity estimated to have been ^ 

exported from Tyne and Blyth, previous to > 86,446,980 

the year 1843 * 
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c. Quantity of coals exported from the River Weai* pre- 
vious to the year 1843 : — 

From 1836 to 1842 indusive 3,296,140 

„ 1829tol835 „ 3,256,000 

„ 1816tol828 „ 6,023,281 

„• 1748 to 1815 „ 16,944,386 

The vend from the Wear in 1748 was 
147,403 chaldrons, and in 1710, 65,760 chal- 
drons, the average from 1701 to 1747 inclusive 
may be taken at 110,000 chaldrons, which gives 
for this period a gross export of 5,170,000 

The export of the Wear during the 17th 
century may be taken at one-third that of the 
Tyne, viz. : 3,966,666 

And during the preceding 400 years, (say) 3,000,000 

The total quantity estimated to have been ) 

exported from the Wear previous to 1843 3 ' ' 

H. Quantity of coals exported from the River Tees, pre- 
vious to the year 1848: — 

Prom 1886 to 1842 inclusive 3,659,300 

Prom 1826 to 1835 „ 574,260 

And suppose the whole quantity prior to 1826 
to have been 150,000 

The total quantity estimated to have beenex- ^ _____ a qqq kpci 
ported from the Tees previous to 1843 . • . . 3 ' ' 

Total quantity of coals estimated to have been exported 
from the Rivers Tyne, Blyth, Wear, and Tees, up to the 
end of the year 1847 (Newcastle chaldrons) 145,851,403 

Home consumption, exclusive of coal consumed in manu- 
factories, <fi;c.: — 

The proportion of the population of Northum- 
berland and Durham, supplied with coal from this 
coal field may probably be 450,000* 

And in Yorkshiie, (say) 100,000 

550,000 



Carried forward,... 145,851,403 



▲t present, 700,000 and more. 
h2 
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Brought forward 145;851;403 

And suppose l-5tli of this number to use round coal; and 
consume one chaldron per annum each; the annual quantity 
thus consumed will he 110,000 

And supposing the consumption to have increased in the 
same dcgi'ee as the exportation, this would give a total 
quantity of round coals consumed, equal to 6,000,000 

Total quantity of round coals t exported and consumed, 
landsale, from the coal field of Northumberland & Durham 151,851,408 

For every chaldron of the above, at least half a chaldron 
of small and refuse coals has been produced from the gross 
quantity drawn to the surface out of the mine, since the 
year 1780, when the practice of screening was introduced j 
from this source 4-5ths of the home consumption and the 
manufactories being sui)plied ; the remainder, in general 
from 12 to IG per cent,, being wasted. Owing, however, to 
the loss skilful mode of extraction adopted formerly, we 
may suppose that the loss was equalled in former years, 
much coal having been left underground in pillars now 
totally irnicoverable. To the above quantity therefore add 
onehalf, viz. :— 75,925,701 

Also, loss underground ; barriers against adjoining royal- 
ties to prevent influxes of water ; or other casualties occa- 
sioned by fonning communications with old workings, 
drowned up or filled with inflammable or other noxious gas j 
also bad coal adjoining dykes and slips ; and a certain 
amount of loss in pillar working under the present system, 
at least oqualled by losses of other descriptions from thrusts 
or creeps under former management, previous to the extrac- 
tion of the pillars, say l-4th of the whole quantity, or one 
third of the above 75,925,701 

Total estimated (iuantity of coal excavated from, or lost 
underground, in the coal field of Northumberland and 
Durhiun 303,702,805 



t Thi.H is, htrictly spriikiujr, scarcely correct, lor, on the ouo hand, the home 
consumption would, in Ibrnicr years, bear a jireatir ratio to the present consumption 
than the former to tlie present export (for many unJ vt rv obvious rcason^'), whicli must 
raise tlie p:ros« homo consumption liiirher tlian the quantify j)ut down, while on the 
other hand there is a certain <iuuntity of Kinall coal conttiined in the g-rosa export, which 
oupht properly to have been deducted; tho wh(»hs liowever, is but at best an approxi- 
mation, which would not be materially afiected by the correction of the above errors, 
one of which, indeed, may balance the other. 



218 

2. We are now brought to the considoration of the second division 
of this chapter, which consists in the attempt to calculate the quantity 
of coal remaining in the coal field in an accessible and workable state ; 
this we shall effect by deducting the quantity of coal estimated above to 
have been exhausted or rendered valueless, from the quantity supposed 
to have been contained in the coal field in its original and unbroken 
condition. 

Instead of assuming, as has generally been done, the gross area of 
coal field and the average thickness of workable coal therein contained, 
it is preferred, in the present instance, to estimate the workable area of 
each seam in order, as by so proceeding, a little more accuracy of result 
may reasonably be expected to be attained. At the same time it must 
be admitted that whatever such result may be, it must be viewed in a 
very qualified light, as certainly being, to say the least, but an approxi- 
mation. 

We shall, therefore, take each seam in order, commencing with 

1. The High Main Seam. — ^The boundary of workable High Main 
may be said to extend as follows : from North Shields to Earsdon and 
Hartley, thence a little to the North of Burradon, North of Wide Open 
and Fawdon, West of Kenton, and across the west part of Newcastle 
Town Moor to Newcastle, from Newcastle to Benwell, and across the 
Tyne to Gateshead, thence to Gateshead Fell, South of Ileworth and 
Hebbum, then returning to North Shields. The above comprises an ex- 
tent of fifty one square miles of coal, the average thickness of wliich 
may be taken at 5} feet, and calculating three cubic yards of solid coal 
to weigh one chaldi'on, the gross quantity of coal contained in the High 
Main Seam will be equal to 96,549,120 Newcastle chaldrons. 

2. The Five-Quarter Seam. — ^Tho boundaries of this seam in its 
workable state are more difficult of definition. It may be stated to exist 
in a fairly workable state, as regards thickness and quality, imder the 
following districts. 

a. East of the River Wear from Newbottle to Pittington, 

4 miles by 1} miles 6 

b. From Pittington, South-east by Haswell, Easington, and 
Castle Eden, then West by Wingate Grange, Trimdon, Cornforth, 
Chilton, Eldon, Shildon, «nd Coppy Crooks, tl.enco North by St. 
Andrew's Auckland, and Bishop Auckland, to the Butterknowlo 

Cuiricd forward C 
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Brought forward. ... (S 
Dyke ^ from this point the slip is the north houndary of both Five* 
Quarter and Main Goal Seams as far east as Ferryhill, then North- 
east to Coxhoe^ Quarrington^ Cassop Moor^ and by Sherbnm to Pit- 
tington. The extent comprised within the above boimdary is alto- 
gether equal to 44 

c. In the Pontop and Beamish district there is a considerable 
tract of Five-Quarter Seam^ probably an extent equal to six miles 
by four^ or S4 

Square miles .... 74 

The average thickness is three feet six inches^ exclusive of splint^ which 
is so generally left underground that it is not considered worthy of a 
place in this estimate. The gross quantity of coal contained in seventj 
four square miles of a coal seam^ the thickness of which is three feet aix 
incheS; is 89^142,028 chaldrons. 

3. The Main Coal Seam — (Yard Seam of the Tyne) — ^is more ex- 
tensively distiibuted, the following being its boundary : — 

8Q. KXJi. 

a. The Main Coal. From Washington, East of Pensher, Ry- 
hope, Seaham, Dalton-le-Dale, South Hett-on, Elemore, and thence 
North to Washington : this district contains 32 

h. Add also the districts containing the Five-Quai'ter, as above 74 

Square miles .... 106 

SQ. ITLS. 

c. The Yard coal, workable througliout the district north of the 
Ninety-frt thorn Dyke, to the extent of six miles by three 18 

The gross (pumtity contained in the Main Coal or Yai'd Coal will 
therefore be : — 

1IBWCA8TI.E CUALDBOSrS. 

lOG square miles, 4^ feet high 164,173,764 

18 square miles, 3 feet high 18,585,694 



Total .... 182,759,348 



4. The Bexsham or Maudlin Seam. — Also Low Main Seam of 
Wear Collieries and Ilutton Seam of the Pontop district. 

The boundary of the Bensham in a worka])lo state is from North 
Shields to Sunderland on the East, from Sundcrlaud to Pensher on the 
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Souths and thence across the country to Wallsend| and East to Shields ', 
contents forty-five sqnare miles. 

The Low Main exists under a large portion of the coal field in the 
County of Durham^ in fact^ with the exception of the district from Gates- 
head to the South-west^ under almost the whole. The area of Low 
Main or Pontop Button Seam may probably be two hundred square 
miles, of which| however, the thickness is exceedingly variable, being 
found in large tracts of httle more than the thickness considered barely 
workable. The gross quantity contained in the Bensham, Low Main, or 
Pontop Hutton Seam may therefore be equal to : — 

VBW0A8TUI CHALDBOVB. 

45 square miles, 6 feet high 77,439,912 

200 square miles, say on an average three feet high .... 206,506,600 



Total .... 283,946,515 

5. Thb Hutton Seam op the Wear or Tyne Low Main. — ^This 
seam exists in a workable state throughout a great part of the coal field : 
its boundary may be thus defined : — 

The east coast from Warkworth to Castle Eden, thence to Thomley, 
and west along the Hett Dyke to the Stockton and Durham Turnpike, 
then north-west to Heugh Hall and west of Durham to Plawsworth, thence 
to Lanchester, and from Lanchester by an irregular line to Warkworth. 
The extent thus inclosed is equal to 350 square miles of coal, 4| feet 
thick, neglecting the coarse coal at the bottom, which is chiefly left in 
the mine, and the quantity of coal contained therein is equal to 
542,083,150 chaldrons. 

6. The Beaumont or Harvey Seam — Has not been discovered in 
a good state below Newcastle Bridge, and cannot perhaps be calculated 
on existing over a greater extent of country than the following, some of 
this even being doubtftil, from Newcastle to Sheriff Hill, direct south to 
Durham and thence to Goxhoe, from Goxhoe west to Evenwood, north 
to Wallbottle and back to Newcastle, comprising an area of . . 120 

Also a tract from West Auckland to the east sea, of an 
. average breadth of 3 miles 60 

Square miles.. 180 

And the average thickness being taken at 3 feet 6 inches, the quantity 
of coal contained in the above area of 180 square miles is equal to 
216,831,940 Newcastle chaldrons. 
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The extent of the next seama is very uncertain^ as the localities whore 
they may ho chiefly expected to he met with have not heen much ex- 
plored; none of them have been yet discovered east of the turnpike 
road from Newcastle to Bishop Auckland. 

7. The Stone Coal — In the neighbourhood of Ryton may perhaps 
exist under an area of 20 miles^ in a barely woi'kable state, 2| feet thick. 
The quantity of coal contained in the seam will therefore be 17,208,880 
chaldrons. 

8. The Lowbk Five-Quarter Seam. — Say under an area of 40 
square miles, 3 feet thick, will contain 30,975,990 Newcastle chaldrons. 

9. The Three-Quarter Seam. — May exist under an extent of 20 
square miles, 3^ feet thick, and contain 24,092,440 chaldrons. 

10. The B ROCKWELL Seam. — ^The extent of this seam is very doubt- 
ful ; it may, at a hazard, be said to exist beneath the whole of the district 
west of the Newcastle and London Road, between Newcastle and Rushy- 
ford, a distance of 24 miles, to the western boundary of the Coal field; 
this would give an area of 250 square miles, the coal aveiniging 4} feet 
in thickness, the quantity of coal will therefore be 387,202,250.* 

The gross quantity of Coal estimated to be the produce of the seams 
of coal found in the Coal field is then as follows : — 

Newcastle Chaldrons. 

1. High Main 96,549,120 

2. Five-quarter Seam 89,142,0£:8 

3. Main Coal 182,759,848 

4. Bensbam Seam 283,940,515 

5. Hutton Seam 542,083,150 

0. Beaumont Seam 210,831,940 

7. Stone Coal 17,208,880 

8. Lower Five-quai-ter 30,975,990 

9. Three-quarter Seam 24,092,440 

10. Brockwell Seam 387,202,250 

Total quantity exclusive of what may be worked ) 
beneath the sea } 1,870,791,661 



• If, however, the Auckland Bitcbburn seam correspond witli the Busty Bank scam 
instead of the Brockwell, the quantity of coal contained in the Brockw«)U will be 
diminished, and that in the Stone Coal and Lower Five-quarter increased in the same 
proportion, the ag-gTeg-atc continuinj,^ the saint*. 
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Brouj^ht foi-ward 1,870,791,601 

And supposing that on average breadth of two miles may 
be worked under the sea, for the whole length of the Coal 
Field, and granting that two good seams of coal may be ac- 
cessible, we have 100 square miles of coal, feet thick, 
which will produce 309,759,900 

Gross Chaldrons. . . .2,180,551,661 
From this must be deducted the quantity estimated to 
to have been ahready extracted 303,702,805 

Quantity of coal now remaining in the mine 1,876,848,756 

From the gross quantity must be deducted loss under- 
ground, which by further improvements in the method of 
working coal we hope to see much further reduced, but 
say one-aixth 312,808,126 

Quantity of coal to be drawn to the smface 1,564,04:0,630 

It may also be reasonably expected, that coals will ere 
long cease to be so heavily screened as they are at 
present, and that merely a sufficient quantity of small coal 
will be extracted to supply the consumption about col- 
lieries, and such as a constant home demand for small 
coals for manufacturing purposes will always require. For 
these purposes probably one-fifth of the gross drawings 
will suffice (say) 312,808,126 



Total quantity of merchantable round coals estimated ^ 
to remain in the coal field of Durham and Northum- > 1,251,232,504 
berland in an accessible state ^ 

If the annual demand should be equal to 10,000,000 tons or 3,773,585 
Newcastle chaldrons of round coal, a quantity which it is exceedingly 
probable will within a few years be realized, the above will bo exhausted 
in 331 years. Should the demand exceed this, (a circiunstance con- 
sidered worthy of notice by a good authority in the coal trade*), the 
duration of the Coal Field will of course be proportionably less. 

In the above calculations no notice whatever is taken of the thinner 



* Observations oddresied to tbe Coal Owners of Northumberland and Durham, bj 
T. Jolin Taylor, Esq., 1846. 
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seams whicli have occasionally been estimated at great prospective value; 
because unless their quality is of a very first-rate and peculiar description 
they will never be worked except for home use^ as when compared with 
coal from other districts their cost of extraction will be found to be too 
great. 

It must be obvious^ that if it be really the case that the duration of 
our coal field is limited to the extent above calculated, every means 
should be adopted whereby our resources should be husbanded to their 
utmost; so that of a non-productive article, such as coal; none should be 
suffered to go to waste. 

The existing mines will beyond doubt require; at no very far distant 
period; to be worked to their fullest extent to supply the demand which 
is now increasing at so rapid a rate ; and since the gross quantity of 
coal left in the coal field is by no means equally distributed; it must ne- 
cessarily follow that long prior to the limit assigned; by the present 
method of manufactming round coals; many mines by working an un- 
necessarily large quantity must; even before their legitimate timO; have 
ceased working altogether. 

It should, therefore; be an object to all deriving their supply of coal 
from this district; with even no other view than the postponing of future 
monopoly, to insist upon as great as possible a produce of a description 
of coal less heavily skreened than the round coals manufactured at pre- 
sent 'y but which would reach the consumer in a state equally free fi:x)m 
dead small, and be no doubt as intrinsically valuable. To screen the 
coal less heavily should also be the best policy of the coal owners them- 
selves, especially those having limited tracts of valuable descriptions of 
coal. 

I am aware that anything like a restriction will be viewed with great 
distrust, and that it is liable to many objections. In truth the matter is 
not very easily disposed of, for if the landlord of the mine and the owner 
of the wrought coal both agree upon the subject of the waste in question, 
whose province does it become to interfere ? 

At the same time, though all waste should bo as much as possible pro- 
vided against, there are no reasonable grounds for restriction of sales of 
any description, even were it the fact, that the duration of the coal field 
were limited to half the extent estimated. For the only result of the 
complete exhaustion of the coal field of this district would be the removal 
of the seat of certain manufactures from this to another locality, the 
coimtry at large being totally unaffected ; and, further, regard being had 
solely to the advantage of this neighbourhood, if it bo admitted that the 
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greater the trade tbe greater the prosperity; it most be e^dent that the 
firee use of our resources must be most beneficial, for the present worth of 
even one flourishing century is far more than that of a thousand years 
where trade is harassed by restriction, and checked by the exercise of 
groundless fears. 



CORRECTED STATEMENT OF PAGE 104 OF BLAST FUR- 
NACES IMPORTANT TO THE COAL TRADE. 
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Those of most importance la Durham and Northumberland, for collieries 
supplying the same with fuel on the banks of the Tees, and as below, from 
a Tery circumscribed extent of our coal field, producing (independent of our 
larg^ demands for coal and coke by railway transit to great distances,) also 
ibr sea-borne to London and Forei(^ equal to about 8,000,000 tons of coal 
yearly, besides our local trade, which is increasiog* coiQpared with those 
collieries in other districts, viz., Southern Counties and Scotland, which are 
working principally for manufacturing and local trade almost without Lon- 
don or eoastinfT trade, and the following iron manufactories, increasing daily 
on the Tync, Wear, Derwent, and Tees rivers, will require yerj large extra 
quantities of our coal to be wrought. 

NORTHUMBERLAND. 

On the Tyoe— Walker, Losh, Wilson, and Bell 

Bo. Lemington, Tyne Iron Company 

Do. Wylam, Bell, Brothers, and Co 

Do. Bedlington, James Spence 

Do. J. Carr and Co., , 

North Tyne — Harishawe, Messrs. Woods and Parker, and Co. .". 

Do. Rldsdale, Mr. Forster 

The two latter have coal and ore on the spot of excellent quality, which 
will be connected shortly by a projected railway with the Newcastle and 
Carlisle Railway, near Hexham, this projected line will no doubt become aj 
central independent railway to Scotland, lying between the York and Ber-I 
wick, and Caledonian, and connect itself with the Great Northern at Yorkjj 
80 as to become linked with all the railways in England, going through a 
maiden country, requiring a railway as an outlet to it. 
DURHAM. 
On the Derwent — Consett Iron Company, near Shotley Bridge, manufac- 
turing both pig metal, malleable bar and sheet iron, (the same as is 
the case at Walker, by Losh, Wilson, and Bell, and the Tyne Iron 

Company) 

And also on the Wear — Towlaw, — Charles 4ttwood and Company . . 
Do. Do. Stanhope, Weardale, — Do. Do. 

Do. Do. Witton Park, Bolckow & Vaughan 

Port Clarence, Durham — Bell, Brothers, and Company 

Darlington erecting (new ones) John Harris 

Birtley Iron Company 

H. L. Pattinson and Co., Felling 2, and Washington 1 

CLEVELAND. 

Tees — Middlesbro* and Eston, Bolckow and Vaoghan 

Eston — Joseph Pease 

If iddlesbro'— Cockranee, Slade, and Co 

Do. — Oilkes, Wilson, Leathum and Co 

Do. — Mr. Samueleon • , 



Say 70 when working regularly, may use nearly three 
and a quarter million tons of coals yearly. 



Total 



23 



12 

4 

4 

2 

2 
3 

9 
2 



l2 



52 



75 
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THE AUTHOB'S REMARKS ON MB. GBEBNWBLL AND 

OTHER WRITERS ON THE DURATION OP THE 

NORTHERN GOAL FIELD. 



ICr. Greenwell tikes the iridth of ooal obtainable along^ the eoatt, under flie Ma» at 
twomfles; I, howerer, prefer, takings only half that width, siting an area of flflji^aaiie 
nilee, and I would ideet only that portion where the seams are in the greataat perftoHoiiy 
and very deep under the sea. 

•I shall only make a few remarks upon the probable dnratioii of the ooal isld% aa 
estimated by Mr. G. 0. ChreenwelL In 1846, with a yearly eonsomptlon of 10 nflUsMof 
toasof rovnd ooals,BIr. Greenwell fixed the period of 881 years as the timeln whlehtha 
whole area of the eoal would be woriced out. In this calculation 100 sqwars mitai of coal 
beneath the sea is induded. Bat the yearly sales havinff now inereaaed to thirtaea 
and a quarter millions, a proportionate alteration must be made In the period of dnia- 
tion; thefe£Bre, assuming the correctness of the previous statement, 894 jean maybe 
taken as the full extent of the time .the eoal field will last I may fbrtber add, that 
Tirious methods of calculation, by sections of diffsrent districts, have been tried bofli 
by Mr. GreenweR and myself, unknown to each other, and the results, which It was im- 
possible to anticipate, have been found to be perfectly similar. 

I intended to have shown that the information given by Mr. Hugh TWykr and other 
writers does not differ much from mine, either as to the extent of area, or the thick- 
ness of the coal seams ; but, haying got Mr. G. C. Green well's opinion, I prefer giving 
11. Although many districts have been proved sinee 1829 or 1846, there are still 
many seams found of workable thickness, which have not proved profitable to work 
at present prices. One most important fact is clearly demonstrated, vis :— that nearly 
treble the quantity of coal is wrought since Mr. Hugh Taylor's opinion was made public, 
and increased demand or the opposite, will render all statements on this point liaUa to 
error. 

It may be necessary to remark that Mr. Greenwell's statistics were made in 1846, at 
which period he assumed l-5th of the whole extracted to be small coal. At that time, 
and formerly, the great bulk of the small coal was consumed by fiery pit heaps, and 
stored away underf^round as waste. On account of the great demand for coal at pre- 
sent, and the enhanced value of labour, the l-5th that he calculated as small, hidapen- 
dent of the ten millions of round, has become in demand as saleable coal ; I therefore 
consider Mr. GreenweU's estimate of the duration of the coal field equally as probable 
as my own. 

It will be unnecessary to increase the length of this treatise by alluding to 
the statements of Mr. R. C. Taylor, of America, who has written on the subject. This 
will be admitted when it is known that, although the information given in his valoabla 
work is gfsnerally correct, he had never visited or made himself personally acquainted 
with our coal districts and various coal seams, when he estimated the duration of the 
eoal field at upwards of 1,700 years. 
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CHAPTER XXIV. 



MY ESTIMATE OF THE DURATION OF THE COAL FIELD 
IN NORTHUMBERLANiD AND DURHAM. 

AccordinfT to statement in Chapter XII, and the plan annexed, the coal Held undtr 
750 aqaare miles, which includes 60 square miles under the sea, has heen divided into 
several sections, taken at many different points so as to ascertain the average thickness 
of the seams in each district of square miles. The author g^ives the following' as the 
total number of tons which he considers may be worked out of each. Taking the 
figures as here stated, and dividing the same by the present annual amount obtained, 
the number of years which it will take to exhaust the existing coal field is shewn. 

The following is the tabular statement: — 
Ko. 

8 



! 



Wear ") 

Tees > Best W.E. Household Coal 

Tyne \ 

Seaham it Ryhope (Under the \ 

sea,) 18"[ 

Five-quarter Seam, &c., south > 

of the Hett Dyke 21 <M 

Sundries at different places . . 8*81 J 



Square HIIm. Total Toni in each 8«ctioii. 
6816^ 1,086,161,660 



r 6816^ 
{ 11-53 I 
1 13 " 



162,776,520 
259,048,800 



47-31 



Best House- 
bold 



6) -. f61-66^ 

6 > Steam Coal on the Tyne ^ ^'^^Y 



;} 



Say under the sea at Hartley, Blyth, ) 
and Wansbeck 5 



L21-18J 
21 



Coking Coal— Tyne, Derwent, 
Wear Weattfn District 



and 



11 Sundry Sorts 



12 
13 
14 
15 

le 

17 



Do. 

Do 

Do n 

Do 

Do 

Sudrief of little account . 



r 84-67 > 
) 62-65 > 
> 21-50 3 

/21 « . 

J2I" I 

12" 
9-75 
155-25 
14-46 
28-90 
28" 



Quantities 140, 117, 169, and 324 = 750 square mUes. 
The deductions that have to be made from the above are : — 
First, one-fifth of the whole, which being required 
for pillars, barriers, &c., must remain or be lost. . . • 1,608,561,151 
Second, the quantity already excavated 898,812,433 



Bat hayingr tegnd to the difficulties of obtaining coal in certain 
localities, from the workings filling with water, and the large 
qvantitj of coal which will be irrecoverable, from that and various 
other causes, a further reduction in the period must be made, esti- 
mated at one-tenth of the remainder 



Which, divided by fourteen millions annually excavated for sales 
and pit consumption, girea . . . • • 

But supposing the demand to increase to 20 millions annually 
in a Uw years, ahready referred teas being probable, and that quan- 
tity can be annually excavated, the duration of the coal field i& such 
ease would be only 



379,074,168 



706,778,600 
318,153,000 
260,844,408 

140,000,000 

695,174,568 

1,198,307,880 

196,137,333 

649,758,400 

120,419,200 
71,156,813^ 
1,487,108,700 
198,370,640 
263*545,066 ^ 



8,182,806,757 



2,507,373,584 
5,575,432,173 



553,543,217 
6,121,888,956 
365 years. 



256 years. 
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CHAPTER XXV. 
CONCLUDING OBSERVATIONS. 

Mr. Glegg; in his work on Goal Gras, has shown so comprehensiTe and 
generally correct view of the Coal Fields of the world, that it is worthj 
of extracting in an abridged form, and also of being corrected in one or 
two particulars, with respect to which the author has Men a little into 
error. 

He remarks that Great Britain takes the first rank, both in qoanti^ 
and the quality of its coal, yet he greatly understates the annual produce 
of the island, which is (exclusive of Ireland) over 58,000,000 tons, not 
82,000^000. A correction that equally applies to other authors, who 
have made estimates on the Northern Coal Field. 

America, the yield of which he gives at nearly 3,000,000 tons of 
anthracite and 2,000,000 tons of bituminous coal, produces fully 20 
per cent, over these quantities. There is ground to beUeve, however^ 
that his statements of the produce of different countries of continental 
Europe may be more implicitly relied on. He says Belgium produces 
annually 5,000,000 tons; Fi-ance 4,200,000 tons; Prussia 8,500,000 
tons ; and Austria about 1,000,000 tons ; and there is every prospect that 
in consequence of the construction of railways the production will largely 
increase J the population not only requires it, but it will be necessary for 
their manufacturing purposes, which indeed, at the present time are in- 
creasing rapidly, and prices are 30 per cent, higher than for years past. 

Belgium is a coal producing country, second to Great Britain, tra- 
vei*sed by a large zone of bituminous coal, and may be described under 
three divisions. The Western or Hainault division, Charleroi or Li^;6 
district, and that of Namur. The area of those fields are about as 
follows. : — 

1. In the province of Hainault 187,116 English acres. 

2. In that of Charleroi or Liege 103,151 Do. 

3. In that of Namur 41,125 Do. 

Being l-22nd jiait of the superfices of Belgium. The eastern or Liege 
division, from tlie [)rovince of Namur, traverses that of Liege, extending 
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towards Khenish Prussia^ where it communicates with other coal basins. 
It furnishes some coal of excellent quality. The whole being chiefly 
consumed in the many iron works of the district. In the Hainault most 
varieties of coal are met with, including the flaming, with a series of 
veins approaching to that of Newcastle-upon-Tyne, and adapted to gas 
making. 

The production of France has advanced from 240,000 tons at the com- 
mencement of the First Revolution, to 4,200,000 tons (the quantity 
yielded at present). Notwithstanding this advance of 1,700 per cent, upon 
her native production, her importations have also increased during the 
same period 792 per cent, the quantity of coal imported being still more 
than one-half of the entire amount produced at home. The general 
quality of the Fi*ench coal is not to be compared with that of Northum- 
berland and Durham, Yorkshire, Lancashire, Derby, Staffordshire, 
Wales, Ac, or Ireland, from the mines of which both the French Govern- 
ment and private companies obtain the best coal they use. Even 
America still continues to require large supplies from England. 

Mining and manufacturing enterprise both suffer from the scarcity and 
deamess of coal and wood in France, although change in their national 
habits, and the facilities afforded by railways will increase the produce 
and lower the prices. The distance which their coal fields lie apart render 
it unlikely that the price of coal will ever become so low as it is in 
England, in consequence of the great expense of its inland transit to 
shipping ports. 

America yields bituminous coal in abundance and from her energetic 
advances in everything relating to trade will, doubtless, ere long, stand 
second as a coal producing country, and will also make rapid progress in 
gas-lighting. The railways will easily, cheaply, and yet profitably for 
themselves, connect the towns with the distant anthracite districts, and it 
is even possible that Canada may be supplied more certainly and econo- 
mically than with sea-borne coal. Wood fuel being almost entirely used 
for railway locomotives and steam-boat engines, (alike in the distant vil- 
lages and cities,) and particularly on board the boats on the Ohio and Mis« 
sissippi. I have seen them, when the boats are racing against the stream 
put in flitches of fat bacon, which can be had for two or three cents a 
pound, to assist the wooden fuel, raising the steam up to 150 and 2001bs. 
per square inch. 

In the United States, hitherto, no anthracite coal, and only a small dis- 
trict of bituminous, has been found near to a shipping port or place with 
tidal water. This small portion is on the James River, Chesterfield County, 
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near Richmond, Virginia, and is called the Black HeaA; Mid-Lolihian, and 
dorer faUl pit district The produce is easy of traasity being onlj ten 
to fifteen miles by pablio and private railway, or about the same distance 
if by canal, to the shipping place aboTO Norfolk, on the James Bhrer. 
A considerable portion of the State of Virginia, and also the remainder 
of the coal districts of the States, twelve of which are not so £ftToiirably 
sitoated, are from 150 to 800 miles and upwards distant firom tidal water 
and the place of shipment or principal depAt for sale. 

The following table exhibits the vast area of her coal fields according 
to 8. A. Mitchell, who published them in 1886. 

AvMofStatM. OotlAxm, 







SqunMIhi. 


SqaaralUlM. 


orcoo. 




1. 


Vii^finia .. 


64,000 .. 


21,126 .. 


1.3rd 


BitnminoDB eoal 


2 




59,130 .. 


44,000 .. 


8-4th 


• • • • 


3. 


Pennsylvania 


43,960 .. 


16,437 .. 


l-3rd 


Bitum. and antfa. 


4. 


Kentucky .. 


39,016 .. 


13,500 .. 


l-3rd 


Bitominons coal. 


6. 


Ohio 


38,160 .. 


11,900 .. 


l-8rd 




6. 


Indiana .... 


34,800 .. 


7,700 .. 


l-6th 




7. 


Missouri.... 


60,384 .. 


6,000 .. 


1-lOih 




8. 


Michigan .. 


60,520 .. 


5,000 .. 


l'20th 




9. 


Tennessee .. 


44)720 .. 


4^800 .. 


110th 




10. 


Alabama .. 


60,875 .. 


3,400 .. 


114th 




11. 


No. Carolina 


45,000 .. 


200 .. 


• • • • 




12. 


Georgia .... 


68,200 .. 


150 .. 


l-38th 




13. 


Maryland .. 


10,829 .. 
610,283 


560 .. 


l-20th 






133,332 Nearly l-4th of Twelve States. 



Cannel coal of good quality is found in Pennsylvania, Kentucky, Ohio, 
Illinois, Missouri, Indiana, and it is believed in Tennessee. 

Even making certain deductions, the actual yielding area is enormous, 
and of its ultimate value no present estimate can be formed, but^ if we 
consider that the American Goal Trade commenced in 1820, widi 866 
tons, and that its present production is 6,000,000 tons, we must feel 
certain that its influence will be felt at no disljant period. 

Canada, it is pretty clearly ascertained, contains no workable seams of 
coal, but in other provinces of British America, viz : — New Brunswick 
and Nova Scotia, there are considerable fields of it, and Newfoundland 
is said to be rich in this mineral. In Cuba no coal is found, but in fis- 
sures a quality of limestone, trap rock, or green stones cbapote is found. 

Many of the Provinces of Prussia are rich in coal seams, and irume- 
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rou8 coal yeins^ or large seams^ laying at considerable angles, at 1 in 2 
and 3j in regular systematic but rery curious positions, which promise to 
be most productive. In the Austrian Goal Fields the like have been dis- 
covered in the neighbourhood of Berlb; and more particularly still near 
the valuable port of Trieste, or between Trieste and Vienna. Austria 
possesses extensive and valuable coal districts, and is rich in other 
minerals, although their productive qualities have hardly been brought 
into competition with the wood fuel procured from the immense forests, 
which cover 43,896,637 acres, one-third of the productive extent 
of the^ empire. This is the case in consequence of the want of good 
roads, and particularly public i^ailways, but as Government is now supply- 
ing both roads and railways to a large extent, the demand for wood 
will be much modified and coal brought into the market as a sub- 
stitute. 

Spain, Portugal, Lombardy, the Tyrol, and Hungary, all yield coal. 
In Bohemia coal is abundant. The bituminous coal of Western Bohemia 
is particularly good and plentiful. The basin of Rakonity is forty Eng- 
lish miles firom east to west, and ten or twelve miles from north to south. 

Poland contains several coal areas, the working of which has been 
greatly neglected. 

Sweden works mines of inferior bituminous coal to a very limited ex- 
tent, owing to the easy importation of good coal from Ikigland. 

In European Russia, to the Northern Shore of the Black Sea, bitumi- 
nous Coal has been foimd in abundance. This is said to be equal to the 
best English Coal, and that it may be delivered at a port on the Dnepier 
or the Don, for 4s. or 5s ^ ton. Little is known of the carboniferous 
system of Northern Russia. St. Petersburg is lighted with gas produced 
from English Coal. Norway and Holland exhibit no indications of Coal. 
Coal, said to resemble that of Scotland, has been found in the Egyptian 
Deserts. It has long been stated to exist in Abyssinia and tropical Africa. 
There is reason to credit a report that there are level beds about 500 
miles East of Cape Town, and in Madagascar, Mozambique, and Port 
Natal. 

Asia is rich in her deposits of bitumen and other hydro-carbonaceous 
substances, and there is also, good reason to believe that Coal exists exten- 
sively, and may be worked to profit in due time. At Eriki, in Anatolia, 
about 150 miles East of Constantinople, on the Southern Shore of the 
Black Sea, a formation, according to good authority, of Genuine bitu- 
minous Coal is said to be of considerable extent, of excellent quality, and 
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ted so &A to be easily tranaported/ One hundred parts consist of: — 

Carbon 62-40 

Volatile matter 31-80 

Earthy matter 6S 

\ Syrian coal abounds in sulphur, wUlok unfits it for commercial 
iges, 

Alexander Bumes states tbat large districts of bituminous coal 
in Cabul, situated faToumbly for transport. 
Lvoal has !oii|: been known in Tarfcarj, wbere its use is not only men- 
tioned by Marco Polo^ but by other early winters. Much coal is also 
■ked in Japan^ but no particulars have been published* 
digenous coal of the bituminous species has already been discoTered 
jre than one hundred localities in Hindostan, the best being that of 
>udda and Burdevan districts, but no mines have been opened of suffi- 
*aent importance to cause these districts to rank as coal producing coun- 
tries, but steam navigation must in process of time force them into work^ 
ibr an enormous price may be afforded for the coal since the freight of it 
fi*om England is 403. per ton, presuming always that there does exist a 
bed of coal^ for imtil it k fairly worked, doubts must exist. In Bengul 
it appears that mining has been sufficiently carried on as to render the 
existence of workable coal quite certain. 

China, if we look far into the future, will unquestionably become a 

• coal producing country. We have evidence that amongst other varieties 

there exists tertiary or brown coal, bituniinous coal of various kinds, can- 

nel coal, and anthracite, all of which have for ages been in common use 

in that remarkable country. 

Australia is rich in other mineral productions beside gold. At New- 
castle and the Hunter region of New South Wales, bituminous coal is 
ascertained to be abundant. Sydney is (or may be) supplied with coal 
from Lake Macquarrie. The Australian Agricultural Company sold 
27,000 tons from thence in 1840. In South Australia it has been re- 
ported that coal has been found, but it has not been verified. In Wes- 
tern Australia no coal has yet been found. 

Coal is stated to be traceable quite across the Island of Van Diemen's 
Land, and in different parts of New Zealand it has been found in con- 
siderable quantities. 

* There is do doubt of the existence of gfood Coal at Eriki. Under the superinten- 
dance of European Military Engfineers, Coals are now been wrought for the use of the 
alUed Fleets in the Black Sea, to the extent of 1,000 tons weekly. 
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FURTHER REMARKS ON AUSTRALIAN COAL MEASURES, 



The foUowiDg memoranda of the coal measures in Australia, are given 
from published reports and from MS. notes by Mr. Samuel Mossman — a 
well-known writer upon that country — which contain the latest and most 
authentic information relative to the subject : — 

Coal has been discovered in seams of good quality, and of a workable 
nature for the purposes of commerce, in New South Wales, Van Diemen's 
Land, and, latterly, in Victoria. 

The localities in New South Wales are on the Hunter River, in the 
district of that name, and on the Brisbane River, in the Moreton Bay 
district. The former were discovered in the earliest days of the colony, 
where they crop out on the sea coast at the mouth of the river in the 
vicinity of what was formerly a penal settlement named King's-town. 
Upon this discovery, its name was changed to Newcastle, after the 
famous capital of the land of coal and grindstones. The bluffs at the 
entrance of the nver, some 200 feet high, show the width of the upper 
stratum, about 4 feet thick in the open face of day, a little distance above 
high water mark, with a westerly dip of 20 degrees. A mile or so from 
this spot, a shaft is sunk on a hill about 100 feet above the level of tlio 
river, where a seam of coal is worked, 5 feet in thickness, of the Ix'st- 
Austrahan coal as yet discovered; which resembles the ordinary Scotch 
coals in quality, being less bituminous than the Newcastle coals generally. 
This mine is the property of the Australian Agricultural Company ; and 
is so advantageously situated for shipping the fuel, that vessels can lie 
under a shute within a hundred yards of the pit's mouthy from whence the 
coals are discharged by means of a tram-way at a considerable declivity. 
In fact, the seam of coal is now being worked under the bed of the river, 
where the vessels lie at anchor, and the town itself is built above it. In 
this pit there is no fire-damp, consequently the workmen labour with 
ordinary candles and lamps without the gauze protector. The mode of 
working is exactly the same as that adopted amongst the Newcastle 
collieries in England. When the Company commenced operations they 
brought out 150 Newcastle pitmen and their families, with a viewer and 
overseers. 

Until within the last few years tlies(» coiil ineasm es were worked under 
a monopoly, granted to the Austi^aLau Agricultural Company by the 

k2 * 



remment ; but this hm hem succes&ftjlly ui)^t by some spmted land- 

sra on the Hunter River, wbo | possess coal on their properties, and 

now work them in fair competition with the company. Among these 

ite collieries, those on the Bunrwood estate, three miles Irom the town^ 

stated to be more extensive and of belter quality than the comjmny- s 

s. The workings commence at the foot of a hill, where a tuonel is 

:brou«^h the solid coal, about five feet and a-half in height, and double 

width, with an equal depth of workable coal above, the tunnel jMis- 

vngh the hill, and openino^ out into a small valley behind. From 

I main tunnel there are two branch tunnels, half its width, rumiing 

iiO the hill, each of 200 yards in length, the working " bands" being 

^tbe same dimensions, with a stratum of fire-clay eighteen inches thick* 

is in projection to run these branch timnela right through to the difls 

^he sea coast, many hundred janU distant, where the seams crop out, 

*hflt this colliery will be an anomaly in coal mining. Here is no pit; 

the workmen in many parts, will be able to pursue their labours by 

Light of day ; while a tram- way to the wharf will convey the coal 

aloDg a level road, from the seam to the ship or wharf, 

The seain of coal discovered on the Brisbane River at Moretflo Bay 
partakes of the ?ame character. The small portion of it^which has been 
worked enters from the bank of the river, a few feet above its highest 
flood; and dips very gently to the NW, It is not more than 2 feet 
8 inches thick ; hence the workmen have to cut away a great portion of 
the shale to make room for themselves. Thb seam is supposed to be 
much wider further west, and has all the character at this spot of being 
the edge of a great basin where it thins out. The quality of the coal is 
much the same as that of the Hunter. In both of these seams, the car- 
boniferous strata show the same succession of shales, clays, and sand- 
stones as in England. Some of the former in my possession show beau- 
tiful fossil ferns and other Acrogens of the coal formatioa; besides some 
coniferoe of the same rare type as the existing pines of Australia. 

The localities in Van Diemen's Land, where coal has been foimd are 
Port Arthur, and on the Douglas River. The quality of the former is 80 
inferior in bituminous property that it requires to be mixed with an equal 
quantity of wood in the stove to continue burning. Hence the workings 
were abandoned when better coal was discovered on the banks of the 
Douglas River ; of this mine I have no particulars, but I have seen the 
coal and it is equal to the New South Wales coal. 

The localities where traces of coal fields in Victoria have been dis- 
covered, are in Western Port, in Bass's Strait, and extending 30 miles to 
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the eastward ; along the eastern coast of Cape Otwaj^ for a distance of 
45 miles towards Port Philip ; and in the vicinity of Greelong, over an 
area about 10 miles long and three wide^ running north and south. This 
tract is known as the Barrabool Hills. It is not improbable that the two 
latter coal fields, although now many leagues asunder, are, in fact, por- 
tions of a continuous coal basin, in the same manner that the country 
drained by the Himter River may be termed a vast coal field, each 
extending over an area greater than the geological basin of the Scottish 
coal fields. 

In these three districts, the strata, in their character and general 
sequence, present a striking similarity to the carboniferous deposits of 
Great Britain. There is the same succession of numerous thin beds of 
shale, clay-stone, fire-clay, and sand-stone. The fire-clay is closely asso- 
ciated with the coal. There are, also, many seams of lignite and frag- 
ments of fossilised wood. Overlying the shales, coal, &c., is a thick mass 
of grey sandstone, variegated with red ferruginous veins, which present 
one of the most curious phenomena connected with the Australian 
coal fields. Imbedded in the soft friable sandstone are hard spherical 
bodies, or balls, and similar in position to the ironstone-balls of the South 
Wales coal field, but wholly different in mineral composition. These are 
silicioufi and crystalline, in colour resembling basalt, in size varying firom 
12 to 24 inches in diameter. Occasionally these balls lie in a horizontal 
tier, or band, and sometimes are scattered irregularly throughout the body 
of the rock. 

The locality most likely to come into immediate use, is that of Western 
Port, where the seam crops out at Gape Patterson, on the sea beach, at 
an available distance — though presenting many obstacles — ^for water 
carriage to Melbourne. At this spot three seams appear. As no vertical 
section is exposed to view, and the outcrop is half buried under sand and 
water, it is not easy to determine the thickness with accuracy. The 
middle seam is, apparently, the widest, being about four feet thick with 
a dip of 20^ west. The quality of the coal is better than any hitherto 
discovered in Australia. It has a bright waxy lustre, with a splintery 
choncoidal cross fracture — ^minute crystals of iron pyrites studding the 
fissures. Specific gravity, 1*30. Its calorific power, as determined by 
Berthier's method, with lead oxide, is 86 to Newcastle coal as 100. It 
produces a coke of excellent quality, weighing 60 per cent, of the 
mineraL 

Altogether there is good data to calculate from, that in South-Eastern 
Australia coal fields exist in the same proportion to its extent as those 



nnd that the quality of the mineml fo? use is about tJift 

as what is found in tbat country. Of cotjtrse this applies only to 

olonies of New South WaleSj Yan Diemfln's Latid^ and Vktoria- 

rntli AiistraDa^ Western Australiaj and the territory in the viciniqr 

Oe nbaudoiafid settlements in North Australia, no evidences of coal 

e hitherto hmu diseovered. While in the New Zealand gronp of 

d, what the settlers term eoalf is nothing hut a compact description 

nt&. And it h a question whether these islands — generaUy speak- 

f recent formation— possess any stratified rocks of the carboniferoiifji 

re is no eonntry at the present ttmCj within the British dominionF, 
;ch present a niore hicmtive field for the capital and ejtperience of tb© 
stical coalowner than Austxalia, Upon the Hunter River alone then; 
TOio for qnadruple the capital invited and labour employed, without 
chance of diudnishmg' the net profits, which range from 2Dif. and 
Fiirds npon every ton produced* The supply of coal is pnictically 
inexhau;?tible ; while the markets for conswmption are increasiiig to aa 
incalculable extent. There is an unhmited export trade to Peni, Cliilip 
Me wo, CahfomiiA^ and the settlements in the Sonth Sea TsT^Iands ; and an 
incfBMing intercolonial trade with New Zealand, Van Diemen's Land, 
Victoria, South Australia, and Western Australia, besides a growing- 
hoffit vimnntiption in New South Wales — all of which h sea-borne coat 
What the increase may be when the railways are established, which are 
now in progress, it is imi)ossible to say ; but the subject is worthy the 
attention of coalownei-s, with spare capital, in Britain ; and I can confi- 
dently assert that they would be conferring a great boon upon the Aus- 
tralian colonists, by thoroughly testing the extent of tliis branch of the 
mineral wealth of their adopted country. 

Note. — The foregoing statements, Chapters XVII. and XIX., will 
hhow how qmckly Durham and Northumberland counties have increased 
their collieries tenfold; and Chapter XXV. will show how America and 
all other countries have also increased, while Britain is still burning a 
little peat and wood for firing. The foreign countries use, to a large ex- 
tent, the same fuel, independent of coal and coke, even still with $team 
eno-ines on both railways and rivere. The different railways, or projected 
lailways, in Australia are, unfortunately lor that country, proposed on 
three cliiFerent guages — one 41't. 6in., the other oft. Gin. ; and Mr. Brunei 
lias proposed the third, 5ft. 3m. ; but even these differences will not 
affect the consumption of fuel when they are in opci*ation ] they, of 
cuuisf, will do then, ns all other countiies have done, very much to in- 
crejise the demand for coal for home consumption, and also what may he 
liereaf'ter required for the different extensive manufactories that will no 
cioubt ero long ho estMblished. 
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PioB. Lsas. 

107 20 for Copley Bent, in the PariAa qf Langsaeh-eum-Siiftley, read Copley 

Bents, in the Temuhip qf Lynetach-efim-Sqftle^. 

108 3 iotGaneJUldtetAGareifield. 

108 5 for Weitward ByweU read Wettwmrd at BywelL 

108 11 for Widderinffton remd Widdrington. 

108 28 for East rend South. 

111 16 for CoUy HiU read CoaJy Hill. 
HI 24 for Coley HiU read Coalp HiU. 

112 7 for Tadhce read TiMiAof. 

114 16 after « ironstone^ add 5<w(Aef^0e4/^UP«2ZI>yft«. 

116 12 for Htinelife rend Htintelife. 

116 16 dele << or shipped at Redcar." 

116 88 for Baring, Brothers and Co. read Charles Attwood and Co. 

116 30 for Bedear read Middlesbnf. 

118 1 for Oarvumamay read Oardmonaway. 

119 21 for A«Ao2<b read A«A«U. 
128 27 for «ropf read crosses. 
123 4 for 1774 read 1771. 
126 26 for HyUon read Beaton, 

126 6th firom bottom, for peoples read people. 

127 8 for AbrrA read South. 
188 6 for W. W. read IT. B. 
130 10 for Cowdon read Coundon. 
144 9 for leafiM read seam. 

149 last line, for drawing read draining. 

169 1 for C^20y JSen^ read Copley Bents. 

169 10 for river read riviiJc^. 

162 26 for Barl qf Crantford and BaUearis rend Earl qf Bdkarres. 

166 31 for Bateliffe read Badeliffe. 

168 3 for Hntto rend Button. 

169 10 for Cometforth read Cor^forth. 

170 4 for Stoney lodge read Storeylodge^ and for Ximi/< read Lands. 
179 18 for STAiu/nwtJk read iSAa</br<i^. 
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MINING ENGINEERS. 



GENERAL MEETING OF THE INgmTUTB, HELD IN THE LECTURE ROOK 

OF THE LITERARY AND PHILOSOPHICAL SOCIETY, NEWCASTLE 

UPON TYNE, MAY 4, 1854. 



NiCHS. WooD^ Esq., President of the Institutb, in the Chair. 



The minutes of the last General Meeting and of the Council Meetings 
held since were read and confirmed. 

Messrs. Errington, C.E., Benjamin Arkless, Munde, and Thos. Chas. 
Thompson^ were elected ordinary members of the Institute. 

The President then said that as only part of Mr. T. Y. HalFs paper 
<'0n the Extent and Probable Duration of the Northern Coal Field '' 
had been read at the last meetings no discussion on it would be held until 
the remainder was read, and as it was yery long and would occupy the 
whole time of the meeting he would not detain them by further obser- 
Tations. 

The Secretary then proceeded to read the remainder of Mr. Hall's 
paper. 
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MINING ENGINEERS. 



GENERAL MEETING OF THE INgmTUTE, HELD IN THE LECTURE ROOH 

OF THE LITERARY AND PHILOSOPHICAL SOCIETY, NEWCASTLE 

UPON TYNE, MAY 4, 1854. 



NiCHS. WooD^ E0<^, President of the iNSTiTUTBy in the Chair. 



The mimtteB of the last GeoenI Meeting and of the Council Meetings 
held since were read and confirmed. 

Meesrs. Errington^ CK^ Benjamin Arkless, Munde^ and Thos. Chas. 
Thompeooy were elected ordinary members of the Institate. 

The President then said that as only part of Mr. T. Y. Hall's paper 
<' On the Extent and Probable Duration of the Northern Coal Field " 
had been read at the last meeting, no discussion on it would be held until 
the remainder was read, and as it was yery long and would occupy the 
whole time of the meelaig he would not detain tbem by further obser- 
Tationa. 

The Secretary thai fneeeded to read the remainder of Mr. HalVa 
paper. 
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NORTH OF ENGLAND INSTITUTE 



MINING ENGINEERS. 



MONTHLY MEETING, THURSDAY JULY Cth, 1854, IN THE ROOMS OF THE 
INSTirUTE, WESTGATE STREET, NEWCASTLE-UPON-TYNE. 



Thomas John Taylor, Esq., in the Chair. 



The Minutes of the last (Jeneral Meeting^ having been read and con- 
firmed, 

Messrs. Chas. Binns, William Stenson, jim., — Ashton, John Mercer, 
J. W. T. Bell, J. L. Bell, and 11. Mulcaster, were elected ordinaiy 
members of the Society. 

The Chairman then observed that this was the proper time for dis- 
cussing the subject of the paper read by Mr. T. Y. Hall at the last 
meeting, but as Mr. Hall was not present, and the subject was understood 
to be not yet exhausted by him, it was deemed advisable to postpone the 
discussion. He also took the opi)ortunity of stating that the next meeting 
of the Society (on the 3rd August) would be the Annual Meeting, and it 
was presumed, also that of the customary dinner. He remai-ked that 
though the convivial meeting in question passed off so well last yeai', yet 
it was generally thought that an improvement might be effected by 
making the price of the ticket 128. (3d., and he, therefore, put it to the 
meeting whether such had to be the cost, or whether the former price of 
lOs. 6d. had to be maintained. 

The meeting hereupon unanimously declared their opinion that the 
tickets should be 12s. Gd. each. 

l2 
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The Secretary then proceeded to read a paper, with very complete 
plans and sections, by Mr. Thos. Hedley, on " Mines and Mining in the 
North Staffordshire Goal Field/' Mr. Hedley himself being absent 

The Chairman complimented the author on the very excellent memoir 
which had just been read, and added that communications of this nature 
tended specially to show the yalue of the Institute, in bringing under one 
view the mining practice of distant parts of the coimtry, and thus furnish- 
ing information which could hardly be obtained by individuals in any 
other manner, or without at all events great expense and inconvenience. 
He added that as the Institute had now members in all the various 
noLining districts in the kingdom, as well as on the Continent, the result 
of their communications would, for the reasons given, prove, it could not 
be doubted, of the most beneficial character. 

It was then resolved — ^^That a vote of thanks be given to the Com- 
mittee of the Coal Trade for the very handsome and tasteful manner in 
which they have provided for the accommodatian of the Society at the 
new rooms in Westgate Street." 
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MINES AND MINING 



IN THE 



NOETH STAFFOEDSHIEE COAL FIELD. 



By JOHN HEDLEY. 



The North Staffordshire Goal Fields including a small area in the 
county of Chester^ extends over 38^000 statute acres^ this is exclusive of 
that part of the basin overlaid with the new red sandstone^ underneath 
which mines have not been explored. On the west and south sides of 
the basin, the mines dip under the red sandstone, on the east side the 
oatorop is fully developed; with an inclination of from 9 inches to 18 
inohes to the yard. The country intervening between this coal field and 
that of the Derbyshire is occupied with the millstone grit and carboniferous 
limestone, except a small detached coal field of the lower seams, near 
Cheidle, six to seven miles beyond the outcrop of the main field. 

At A on map of the coal field, the millstone grit has been forced through 
Urn ooal measures to an elevation of 300 feet above the surrounding district, 
and fiirms a considerable hill called Maw cop; this elevation of the grit 
qipean to be on the range of an off-shoot irom the internal distuibance, 
whioh has formed the great anticlinal axis running north and south through 
Derbyshire. The off-shoot extends round the north and western edges 
of the visible coal basin, the mines being much distorted and dislocated, 
every angle of incUnation from a level plane to a vertical position being 
met with. 
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What is locally called the Saddle is found on the western edge of the 
basin. It is a minor anticHnal axis, running north-east and south-west, 
the summit for a considerable breadth being flat, from which the mines 
dip, much dislocat<jd on both sides. From the manner in which the 
continuity of the axis is broken, it appeal's to have existed prior to the 
main fault which passes through it. 

Paults are very numerous, the largest proved being upwards of 800 
yards downcast to the east, and is shown on the map to the west side of 
basin. The main fault on the east side of basin is about 80 yards upcast 
to the east, having an inclination of 18 inches to the yard. 

The strata of the upper series are cliiefly argillaceous ; neither shafts 
noi* tunnels will stand without being protected from the atmosphere. Beds 
of fire-clay 15 yards thick are mot with ; the great and cheap abundance 
of this material, couj)led with the peculiar quality of fuel, have no doubt 
been mainly instrumental in making this district the metix)poli8 of the 
earthenware manufacture. 1 his branch of industry having, in the fii*st 
instance, being the means of developing the coal field, it may not be out 
of place to give a few statistics of the trade. Upwards of 800,000 tons 
of coals and slack are consumed annually in the manufacture of earthen- 
ware in the Potteries ; and 50,000 tons of fire-clay in making saggei-s or 
pots, in which the ware is baked. The annual value of goods made 
being about £'J,500,000. 2,000,000 tons of coals and slack are 
annually raised, and 500,000 tons of ironstone or about 3i?0,000 tons 
of calcined stone. 

WluTo the wholo of the niiiios do exist there are 150 feet thick of 
coal ill s(.'ams above U fret; and 12 feet thick of coal in seams under 
'2 fcot and above 1 foot; and X?3A feet thick of ironstone. If the 
whole uf the workable mines were sj)ro:i(l over the extent of the basin 
the thickness would bo 32 feet of coal and 5 feet of ironstone. 

The ironstone is met with in reiiular seams, in rich deposits of sep- 
taria and no lules, and comprise carbonaceous stone, silicious stone, and 
argillaceous stones. A regular seam of calcareous stone, 13 inches thick, 
is also ^0 in the carboniferous limestone strata, 8 miles to the east of the 
coal field. 

With siu-Ii vahiable deposits of ironstone, that may be mixed to fiux 
well in tlie furn;i(!i>, o-n*at facilities an' atforded for tlaj manufacture of 
iron. Oil the east. sid(; of the coal field are found the best beds of stone, 
but, owint;' to tin* liTeat d«'ptli to the furiiace coals on the royalties in 
which ^tone is found, tli(» make of ii-on has been curtailed. This draw- 
back will not exist lonjr on some royalties, '{'he Earl of (iranville, under 
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the advice of Mr. John Lancaster^ has recently made a winnin^^ S50 
fathoms deep, to furnace coals. The Stoney Eight Feet, Rough Seven 
Feet, and S])aiTow Butts arc good furnace coals, on the east side of basin. 

A project is now before Parliament to connect by itiilway the iionstone 
producing districts with districts in which furnace coals can be cheaply 
won ; if the railway is formed a great stimulus will be given to the iron 
manufacture in North Staffordshire. 

On the west and north sides of basin, the deposits of stone ai-e not 
so rich as those on the east, but the fuel is more accessible, but not 
so good for iron making. The coals on the enst side are free biu'n- 
ing, and to some extent used raw in the furnace; on the west side 
they are chiefly bituminous. The coal coke is made in open fires for 
the furnace. 

The carbonaceous stones contain sufficient carbonaceous matter to cal- 
cine or roast them, and are carefully piled up in stacks containing from 
500 to 1,000 tons. The process of burning requires a fortnight, and 
and from 60 to 00 per cent, in weight is lost. The calcined stone yields 
about 70 per cent, of iron, by analysis, but only uO per cent, in the 
furnace. 

The silicious and argillaceous stones require about one-eight theii' weight 
of coal, and one-twelfth of slack to calcine or roast them. These stones 
are also piled up in stacks from 500 to 1,000 tons, and require a fortnight 
for the process of calcining, and lose from 30 to 30 per cent, in weight, 
yielding in the calcined state about 05 \)er cent, of iron by analysis, and 
in the furnace 50 per cent. The calcareous stone is used raw in the 
fmnace, and is pi-ized as a flux. 

Twenty furnaces are in blast (all hot blast, and five erecting and 
sevewil contcmj)lated), in the district producing annually upwards of 
100,000 tons of pig iron. Our average produce per furnace weekly at 
the Silverdale Iron Works throughout the year is about 150 tons. 

We use 2J tons of coals and 13 cwt. of slack, coked, 2 tons calcined 
stone, 11 cwt. limestone in the furnace, 19 cwt. of slack for the hot blast 
apparatus and blast engine to make one ton of pig iron. With the above 
burden and using J cai-bonaceous mine, J argillaceous, and J silicious, 
we make good grey forge, some foundry and strong white iron. These 
qualities are more profitable than higher numbers, of which very little is 
made or called for in the district, the demand being chiefly confined to 
foundry iron, and pigs for convei-sion into bars. 

Make of iron and consumption of material at two furnaces belonging 
to the Silveixlale Comj)any, situate on the west side of the basin, for the 
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week ending 15th of February^ 1854, equal proportions of carbonaceous, 
silicious; and argillaceous mine being used. 
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Three bar iron works, Kidsgrove Works, Ravensdale Works, and Shel- 
ton Bar Iron Company's Works are in operation, producing about 1,100 
tons of bar iron, boiler plates, and hoops weekly, considered by many to be 
equal in quality to the South Staffordshire iron. Two bar iron works are 
now erecting,in addition to the above, capable of making 500 tons of manu- 
factured iron weekly. The surplus pig iron of the district is chiefly pur- 
chased by the makers in South Staffordshire. Owing to prejudice (arisinf^ 
from interested motives), which is now fast passing away, the North Staf- 
fordshire pig iron does not realize so much per ton, by 10s., in South Stafibrd- 
shire as the South Staffordshire iron, yet the South Staffordshire makers 
buy it to mix with their own, make it into baa's and return it through North 
Statfordsliire to the Liverpool mai-ket, entailing a cost of more than 10s. 
per ton in cai'iiage on the ing; iron made into bai-s in South Staffordshire 
over that manufactured at home ; a good margin to enable the maker 
of this district to compete successfully with the South Staffordshire 
makers. This district has also an advantage over the south in the cost of 
producing the raw matenal. We raise and prepare iron-stone for the fur- 
naces at about one-half the cost ; and fuel also at a much less cost. 

Above one hundred thousand tons of calcined stone are now annually 
sold to the iron masters in South Staffordshire, who use about one-seventh 
in the furnace.^, and can afford to pay 16s. to 17s. per ton when trade is 
brisk, and the carriage additional, about 5s. per ton. Puddling mine is also 
sent to the south, realizing is. to 5s. per ton more than the furnace 
mine. The picked calcined portions of the carbonaceous stones are used 
for puddle mine. 

It is about twenty years since the iron-stones of this district were turned 
to profitable account in the manufacture of iron ; previous to that time 
some of the carbonaceous stones were worked to repair roads, their pro. 
perties not being known. 
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In the roof of the Burnwood coal^ on part of the east side of the basin, 
a Tery valuable stone exists ; it is a deposit of carbonaceous stone, argil- 
laceous stone, and sih'cious stone, distributed iq 6 feet of dark shade. 
Twenty yean ago the coal was got under part of a royalty, now under my 
management, and the stone left. I haye sunk to the stone and raised a 
considerable quantity of excellent iron-stone. Owing to the broken state 
of the strata it is a very difficult task to get, I can only compare it to 
an old pit heap in many places. Sketches^ Nos. 11 and 12 shew the plan 
of working. 

The mining leases are usually upon the ton of 2,400 lbs. A rent from 
8d. to 14d. per ton beiag paid for coals and one-half these prices for 
slack. From lOd. to 20d. per ton of 2,400 9)s. is paid for calcined iron- 
stone. When coals and iron-stone are consumed at the works, a charge 
is made on the pig iron, from 3s. 6d. to 4s. 6d. per ton, to cover the rent 
for coals, slack, and iron-stone used. 
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SECTIONS OF MINES. 

Pew records of the strata have been kept. I have no doubt there are 
other iron-atones in the upper series besides those noticed in the sections. 
I have carefully, examined the strat^i when I have had the opportunity'', 
and also compared the records of sinkings, in my possession, with new 
sinkings. I think the following sections will be found accurate. 

The strata from the Penny-stone to the Rowhurst coal (east side of the 
basin) has not, through lack of opportunity, been carefully examined by 
me. 

The names of some seams are taken from the locality in which they 
have been first worked. Othei's from pecuharities of the coals. The 
cannel row for instance, has a band of cannel in it near the top. The 
peacock coal is marked with the piismatic colours. 

The term Itow, means Seam. It is of frequent occurrence in naming the 
coals. 

'section, silverdale, west side op basin. 
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SECTION, SILVERDALB, WEST SIDE OF BASIN. 
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SECTION, EAST SIDE OF BASm, NBAB BUBSLEK. 
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SECTION, BAST SIDE OF BASIN, NEAR BURSLEM. 
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REMARKS ON MINING. 

Previously to the last two or three years mining operations were eon* 
ducted generally in a very primitive manner. Mr. Woodhouse being the 
first to lead the way to improvements, followed by Mr. Lancaster and 
myself. 

It was formerly the practice of the district managers to begin 
working at the outcrop of the seams and progress towards the deep, until 
stopped by water overpowering a water bucket drawn by the engine. 
At present, the pumping power of the district amounts to about 2,000 
horses. Royalties have not been separated by barriers; and, in some 
instances, large dykes, forming natural barriers, have been cut. Had 
mining operations been conducted with that foresight and forethought so 
necessary in carrying them out, the collieries would have been troubled 
with very little water. The strata are chiefly argillaceous and imper- 
meable. 

The inclination of the strata is generally very i^reat, almost every 
seam in the basin comes to the day. In no instance that I know has 
the coal been left solid to the day to keep back floods of surface water. 
At one pumping engine I have at work, i-aising water 80 fathoms, 
the engine feels a good shower of rain in two or three days after the 
ground is saturated. Owing to these sudden influxes of water more 
than double the pumping power has to be provided at many of the 
collieries. 

Shafts have, hitherto, been sunk from 5 feet to 8 feet diameter j one 
rope to draw coals in a shaft and without guides. From 10 tons to 450 
tons being about minimum and maximum quantities raised weekly from 
a shaft. Some of the old school pride themselves upon drawing from 6 
or 7 shafts, with one engine, and raise 200 to 500 tons from the lot. 

The butty system is universal ; he contracts to deliver coals and slack 
into carts and waj>-gons at hank, at a price per ton ; also, a ])rice per 
cuhic yard, for stone stacked on the bank. At some collieries the butties 
have to find all matenals and labour (excejit tramways and engines), to 
put the coals on the bank. The butties are, in many instances, the 
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managers likewise; after they take a pit, their doings are sometimes not 
oTerlooked for months. The mode of getting the coal is left to their own 
Judgment The colliers, patters, &c, are nsuaUy engaged by the day ; 
a more sluggish race of pitmen never came under my notice. I have lately 
succeeded in patting several pitmen and putters, under me, at work by 
contract. 

When I was made acquainted with the mode of conducting minings 
operations, it was no surprise to hear that collieries, situate with every 
circumstance favourable for returning good profits (coals being 78. 6d. 
jier ton, on the bank), were with difficulty paying their way. 

If the local system of conducting mining operations is not superseded 
by im{Hroved methods, a great portion of the basin will remain ungot. 
The deepest colliery, now working on the Staffordshire system, is 100 
fathoms, and the cost of putting a six feet seam on to bank, amounts ta 
near 78. per ton. Having been consulted about this colliery, I speak from 
facts. 

The mines are worked by two arrangements of post and stall, locally 
called punch and thirl, and cross heading (See Sketches Noe. 1 and SJ, 
and by long work (See Sketch No. 2). It is the practice hare, whether 
the seams are much inclined or not, to arrange board and pillar workinga 
so that the goaf may lay on the dip of the face of the work. The in- 
clination of the seams tends to throw the pressure £rom the face of the 
work. Some of our coal fields would be greatly benefitted by generally 
adopting this arrangement ; which is to some extent practised in most 
coal fields. 

In working post and stall, punch and thirl (see Sketch No, \)j the 
leveb are driven out either to the boundary or to a determined distance 
before the getting of coal b^^, which is got towards the shaft. A 
breadth of 70 to 100 yards is got by means of a pair of levels. The 
operation of removing the pillars follows, one pillar length back firom the 
face of the boards. In getting the pillars the operation commences at 
the bottom end, and is carried forward to the next opening or thirling to 
the rise, sufficient coal being left to support the roof until the pillars are 
stripped. The coals from the pillars are brought through the second 
opening back from the fiice of the boards. By this phm of workings 
from 15 to 25 per cent, of the mine is left. The coals and slack are re- 
moved from the mine on sleds (locally called corves). Large coals are 
placed on the sled, upon these coab a wooden or iron ring is placed and 
another layer of coals, is placed on it and so built up to a height of 6 
feet in some pits. The loads vary bom 10 cwts. to 20 cwts. Horses 
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dng the load firam the varktiigs aking the floor of the omb dom totke 
level raodi where it is dimim on to a waggon and oonrejed to the pitbot- 
toBi^aiid then the tackling chafaia ate attaahed. to draw the load to 1 
19ie prooe« at bank 18, padi a large waggon or door over the J 
poA another waggon upon thtt to leoeNe the kady and the whole k I 
Ted either by the banksman or an 888. Ihetaddingehainaare takbBwi, 
the load drawn down the bank or aet^ whwh k indined| and hj a jeric^ 
the banksman, the loed is npeet^ to be gathered up and put into oarta or 
waggons. The ooet of loading the coals into waggons, Ae.y is 9d. to fldiy 
perton. Thecostof oonv6janceandeffgroandalongthelevelaiala.per 
tonpermile. 

Ai<db No. S shews another method of woridng bj board ana pillar^ 
locally called cross-heading. The boaids are driven on the level oonrae; 
the pillars are got out towards the rise. ▲ pair of winning boarde(dipa]^ 
are diivan 100 to 160 yards apart, one-half of the intsrveniiv Useknf 
coal being got to each pair of boards. 

iSks^Jftf. 2 shews the method of woiUng by long work. Theleveb 
are nsoally driven 70 to 100 yards apart The coal got back towards 
the shaft. The faoe of the work is fbnned at an angle of 46^ or. so to 
the level coarse, in order to ease the labour in drawing the sieda 19. 
The coals are brooght to the leveb either by horses or manual laboar, 
the same as is in board and pillar work. 

Sketches Noe. 4 a/nd 5. — Sections of two seams, the first called the 
Bowhurst, the latter the Bomwood. In both seams I haye introduced 
long work, having; hitherto been got by board and pillar (punch and 
thirl). When colliers wages were Ss. 6d. per day the Rowhurst seam 
cost 2s. 8d. per ton for coals delivered into waggons at bank. Wages at 
4s. 9d. per day, the cost per ton into waggons was 3s. 4d. 

In working the Bowhurst by punch and thirl, the bottom part, near 
6 feet thick, was first got, the parting between the coals dropped and 
stowed up on one side of the boards. The upper seam was dropped 
below the first stenting or thirling back from the face of the boards, 
and the pillars afterwards thinned. By stowing the thill or parting away 
in the boards, the pillars in the bottom coal were buried, and considerable 
expense was incurred to clear away the stowed material, in order to thin 
the pillars. The stowage and removal of the thill entailed an expense of 
4d. to 5d. per ton on the coal. Several trials have been made to get this 
seem (Rowhurst), by long work on the Staffordshire plan, but without 
success. It was attempted to work the whole height of seam (12 to 13 
feet high) at one operation, and to support the roof by posts or rather 
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trees ; such supports could not break the roof along the face, and when 
a weight came the face of the work was lost. Had the nature and 
structure of the roof been studied; another arrangement of the work 
might have suggested itself. 

The leyel course runs nearly magnetic north and south. The cleat 
of the coal 8° to 10° east of north. The roof, for 12 feet above the 
coal, is hard compact metal post, with cleavages running in the direction 
of level course. 

Hy plan for working this seam by long work is shewn by 
Sketches 6, 7, 8, and 9 ; Sketches 6 and 7, plans of work ; Sketches 
8 and 9, sections. By forming the face of the work on the level 
course, the partings of the roof are bared, and it breaks down 
without pressing on the coal &ce. In this arrangement, the inclina- 
tion of the seam tends to throw the pressure of the roof from the fece. 
Sketch No. 6, shews the progress of three banks, each 40 yards wide ; a 
goaf road for running the coals down, is formed up the middle of each 
40 yards bank } 20 yards on each side being got and sent down the goaf 
road, which is a self-acting incline plane. This road is formed by build- 
ing pillars with the fallen roof, 7 to 8 feet wide up each side, 4 feet high 
to a parting in the lower seam. The upper part of the lower seam over 
the goaf road, is cut and dropped to the edge of the plates at the top of 
incline, and the parting between the coal is also dropped, and used in the 
formation of the goaf road pillars. Until the roof &lls, the goaf road pillars 
are formed with the strongest portion of the parting between the seams, 
assisted with a few chocks, which are removed after the first fall of roof* 
Befening to Sketch No. 8, it will be seen that in the goaf road roof there 
are 7 to 8 feet of coal and thill, in which head room can be cheaply made 
when the pressure of the roof contracts the size ; before the whole is cut 
away to make head room the roof is settled down upon the floor, and the 
road then stands as well as one in solid coal. I work the bottom coal 
10 feet in advance of the upper (see Sketches Nos. 8 and 9 J, hole in the 
parting between the coals ; upon the material, from the holing I set the 
chocks to support the roof, which reduces the height to chock to 5 feet. 
A lift, 4 feet wide, is got across the face of the lower seam, and the top 
seam is dropped behind the timber and loaded up with the lower seam. 
In some parts of the mine the lower seam is open in the cleat, and can 
be got with levers ; in other parts shots are put in every 7 yards, 2 feet 
from the floor. As the lift is got off across the face, the back row of 
chocks are separately brought forward to 5 feet from the face of the lower 
seam. When the lift is taken across the face, the plates at the top of 
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<kB faudiiie tie mnonsd finrwurd 4 ftet^ aad diB fiite if agtii 
^ilraiswbefiire. Toa4v^^I>><^liiwduuatollMeoiM^ 
tftiieliioliiie,ftpboe«l«idi«ndof thoduunkdmUe, ttd Ifltont it 
nqidred. When aU the diain ib paid off imoOflr pboe k addtd^ ti^ 
^ouieetod with a rifet Edc 40 tons of eoale and daflk are Mof; firam a 
id'jardihaiikdaay. When the men heooma espert hi the woflAi son 
4HD be sent out. By faitrodiicfaig^ this sjataniy tombing good itnd% fit* 
tbg «p the shafb with guides for cages, the cost fiir pnttiag eoab on ta 
Hie pit top is lodoeed (kL per ton, and tiie qumlfty- of shek is ook 
ildaMdyless. 

£M«&Jf0.1O.— Transverse seotion of the long woik in the Bnmwood 
«mI and ironstone. ThepIanofthewotkistiiesaaieasshewainAliMir 
jRlke. • mud 7, with the exoeption of another set of bhoehs lor wotldng 



jSMpAm iTM. 11 Mi IS, diew jflan ud s^ 
iroiisteneintheroofof a ooal seam where the 0(Nd has been got. The 
ilfttta hi which the stone is deposited, and Ibr several yards above^ are 
ifgOiaeeoas, and the action of the air and Water fer several years have 
ttftie tt more like an old pit heap. Theooal has been goC^ board and 
'fiiar(piineh and thirl). The pillars left are firom 1 to S yards iUflk«nd 
liroai H to 8 yards apart The leveb and going roads have to be ftrmed 
and maintained with timber, set every 6 or 6 feet;, and the roof and 
sides covered with slabs. From the levels I drive narrow boards np^ 
the old ooal pillars, and work by means of these boards the stone over an 
old coal board to the next pillar. When the stone is got to widiin 6 
yards of the rise levels, the coal and stone are picked out of the gomjip 
board, and as much of the timber as can be got out with safety. 
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NORTH OF ENGLAND INSTITUTE 

OF 

MINING ENGINEERS. 



ANNUAL MEETING, THURSDAY, AUGUST Srd, 1854, IN THE ROOMS OF THE 
INSTITUTE, WESTGATE STREET, NEWCASTLE-UPON-TYNE. 



Nicholas Wood^ Esq., in the Chair. 



The miDutes of the last meeting were read and confirmed. The finan- 
cial statement^ which was read by the Secretary, shewed the Institute to 
be in a very flourishing condition. Several new members were proposed 
and elected; and officers chosen for the ensuing year. The retiring officers 
were re-appointed with the exception of the Secretary, Mr. Sinclair, who 
is about to remove to a distant part of the country. The thanks of the 
Society were unanimously voted to the retiring Secretary for his efficient 
services; and Mr. Thomas Double Jay was elected to the vacant office. 

The paper by Mr. G. C, Greenwell, " Notes on the Coal Field of East 
Somerset/' was then read, and the discussions on papers were postponed 
until the next meeting. 
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Ireenwell, 



Any detailed account of this coal fields mj short residence in the 
district necessarily precludes mj entering upon at present; some of its 
features are, however, so prominent, and, as applicable to certain portions 
of the Northumberland and Durham coal field, so interesting, that I 
trust no apology will be necessary for presenting the paper which I have 
now the honour of submitting to the Institute. It is of the utmost 
importance to a society like the present, that its sources of information 
should be widely disseminated, and that, by its embracing the consequent 
facilities for centralization and comparison of facts, it should be prevented 
from falling into the too frequent error of arriving at conclusions founded 
upon insufficient data ; and, I trust that other distant members of this 
influential body, who, by their position, are so well fitted to add to its store 
of knowledge, will, ere long, show that they agree with me in this opinion. 

It will be seen by reference to the Geological Map (Plate IJ, accom^ 
panying these notes, that the coal measm*es of East Somerset may be 
shortly defined as resting, as in the North of England and elsewhere, 
upon millstone grit, which is again based upon the mountain limestone, 
&c } and, as these same substrata rise from beneath the coal measures in 
the Northern, Western, Southern, and in all likelihood (as seen near the 




pOd Chip|img Sodbury) Eastern directioD, the whole, 

most probably imcomformabie in detailed stmctui:*, may be 

o possess ft certaitt eonfor inability in general position* 

tlib expression^ 1 would be understood to mean tliat there ia not 

any abutting up of these inferior foi-mations against an oveihiy of 

neasureSj such as we slmll observe whea treating- of the position of 

al meai^ureSj with regard to tho rocks of which they in tiirn form 

[>strata. 

probable thickness of the coal measures, at the deepest part of the 
sjd in the neiglibourhood ( *" "adstockj may be 6^000 feet, in which 
3 are three distinct series of seama of cualj as uhewn in the general 
^gsk (Plate 2). 

rhe aggregate thickness of the Tarious seams of coal (or veinsj m they 
localiy named), 33 in number, is 81 feet 4 inches, as shewn in the 
ailed section following ; — 
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The proportion of coal contained in tke entire thickness of coal 
meaaureg amounts to onij 1-5 per cont. 

The coal of the first aeries is the best in quality; it k of a bituminous 
character forming- a cheerful and very durable fire, but produces more 
ash than the better classes of coal found in the Northumberland and 
Durham coal field. The long wall method of working is universally 
adopted, the undermining or benching being performed in the under 
clay, by which means the coal is brought to the surface and sent to 
market in very large blocks. 

The strata interposed between the seams of coal, consist of shales and 
grits of different kinds j the shales are similar in character to those of 
the Newcastle district, although perhaps abounding more in bright and 
glassy partings ; they consist of sagre clay (called " pan,") capable of 
being formed into firebricks of fair quality, and blue metal (" clift ") of 
various thickness, and containing organic remains in, I think, greater 
abundance and better defined than those found in the North of England. 

The character of the siliceous rocks (" grays") is however different j 
they are much harder and frequently contain a curious intermixture of 
coal, the entry of which into the composition of these rocks is a some- 
what difficult problem to solve : so far as I have yet been able to ascer- 
tain there is no white sandstone (or " white post") in the Somersetshire 
coal field. 
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A very remarkable stratum occurs in the first series ; it consists of a 
concreted mass of coal pebbles^ cemented firmly together by a mixture of 
grit and shale. 

The coal field is traversed by several dislocations; some of which are 
of considerable magnitude ; one of these passes in a North and South 
direction^ through Radstock, in the position shewn on the section 
(Plate S), and depresses the strata to the West about 100 fathoms. On 
the dip side of the dyke^ the strata decline towards it at the angle of 20^. 

The geological age of the faults of this district appears to vary ; some 
of them (as at Timsbury,) affecting both the older formation of the coal 
measures^ and those newer ones of the red sandstone and Has, by which 
it is covered; whereas others^ of which the great fault at Badstock above- 
mentioned is a notable example^ produce no effect whatever upon the for- 
mations overlying the coal measures^ their continuity being unaltered in 
the slightest degree. 

For some further observations on this subject see Messrs. Gonybeare 
and Phillip's "Geology of England and Wales," part I, p. 267. 

There are also some other faults of a singular description, termed over- 
lap faults and rises, which constitute some of those peculiarities which it 
is the object of this paper to describe. 

In the event of our finding any stratum cut off by a fault, it is the 
generally received opinion that when the line of hade forms with the 
thill of the stratum an acute angle, we may conclude that the stratum 
in question will be depressed on the other side of the fault, and vice versd. 
The overlap faults above alluded to, however form a remarkable instance 

at variance with the above, the disloca- ^ A^ 

tion of the strata producing the effect 
shewn in the diagram, occasioning 
thereby a repetition of the seams of 
coal and other strata, so that a pit sunk 
at the point A, would pass through the same seams a b twice. 

The principal fault of this description, is also shown in the section 
{Plate 3) ; by it the seams of coal are doubled for a breadth of about 160 
yards, and the alteration in level occasioned amounts to 22 fathoms. 

Several minor faults, similar to the above, occur in the district, some of 
them producing a difference of level of a few fathoms or feet, and others 
a mere forcing over of the seam of coal upon itself, as shown in Plate 4. 
In all these cases there is no deterioration of the coal in quality, and 
rarely any in its hardness, notwithstanding that the lines of stratification 
are sometimes contorted in a remarkable degree ; these lines in one part 





; parallel with tbe ordinary mclination of the seam of 
and in ot^. ' parts (separated from the first by a mepe parting), 
g at a very considerable angle to it. 

. repetition of the coal of this kind is usually in the immediate vicinity 
in entire nip out of the coal, or what is termed '' dead ground.*' 
''he nature of the roof and thill is in these cases little altei-edj with 
exception that the raof possesses more ireqnently than ordinary, 
3y and shghtly coherent partings, rendering increased caution in 
dug beneath it, and care iti proppin^^ requisite in order to prevent it 
1 dropping^ down. 

any of the faults found in this coal field consist of sudd^ rises of 

le eoal, not unfrequently at an angle of irom 80 to 40 degrees ; the 

ifference of level thereby occasioned, amounting in some instances to S 

10 yards. In the&e cases there is no alteration either in the thickness 

quality of the coal, and the roof and floor of the ^eams remaiii paralld 

wi in other parta of the district. 

The chief distinctive feature, however, bet^veen the East Somerset and 
Newcastle coal fields, as at present defined, consists in the super- position 
over the coal measures of the former district, of formations of a much 
more recent date than any of those beneath which coal has been worked 
in the North of England, and one of the principal objects of this paper 
will have been attained, if these notes should draw the more particular 
attention of the Institute to what is imdoubtedly a matter of no slight 
importance. I allude to the existence, or otherwise, of the coal measures 
beneath the new red sandstone and liassic formations of the North- 
East of Yorkshire. 

When treating of the presence of the coal measures beneath the upper 
formations in the Somersetshire district, the justly celebrated authors of 
the " Outlines of the Geology of England and Wales," observe, (Part I, 
page 254): — 

" No inference can be drawn from this district in favour of similar 
trials elsewhere, smce two peculiar circumstances here concur : first, the 
manner in which these more recent beds here overly the coal field, rest- 
ing unconformably in horizontal planes upon the truncated ends of the 
highly inclined strata belonging to the coal measures ; and secondly, the 
thinning out of many of the beds in this direction, in consequence of 
which the sands of the inferior oolites and the clay of the lias are greatly 
reduced, and have almost vanished in many places, leaving the freestone 
beds of the inferior oohte almost in contact with the lower stony beds of 
the lias ; the new red sandstone also being greatly diminished in thick- 
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ne60, 80 that a geological interval, equal in many instances to probably 
S^OOO feet, is here reduced to less than a quarter of that depth." 

This passage, it need not be remarked, has reference, not to the absolute 
presence or absence of the coal measures beneath the oolitic, lias, or red 
sandstone formations, but to the thickness of these strata,, which, under 
the circumstances of ordinary districts, would have to be passed through 
before the coal measures would be attained. 

It is not my intention to enter into any speculations of this nature, but 
rather to leave them to form the subject of future investigation, and to 
confine myself to a mere description of the manner in which the '' Over- 
lay," as it is locally and most expressively termed, forms a component 
of the stratification of the coal region of East Somerset. 

The number of formations of which the overlay at any point consists, 
depends, (1) upon the elevated or depressed situation of the sur&ce where 
the section is taken ; for, exceptLng under circumstances of dislocation by 
fieiults, they are found continuous and in a nearly horizontal position : 
and (2), upon the local thickness of each formation ; the surfieuse elevation 
only introducing a superior, when the thickness of the inferior formation 
is so diminished at to allow of such a result. 

The variation in thickness of these upper formations, within short dis- 
tances, is considerable, as will be seen by referring to the following 
sections : — 
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From this, it follows that an elevation which, at Radstock, would be 
surmounted by the lower oolite, would, at Paulton, only display more 
elevated beds of the lias formation. 
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APPENDIX 

TO MR. T. Y. HALL'S PAPER ON THE 

EXTENT AND PEOBABLE DUEATION 

OF THE NORTHERN COAL FIELD, 

WITH A DESCRIPTIVE PLAN OF THE BOUNDARY OP EACH OF THE FOUR 
COAL DISTRICTS, DIVIDING THE SAME INTO THREE EACH. 



(The following paset ought to have followed page SS5, bat during the interval of preparing the 
Appendix other papers have been printed, and thus the order of folio hat been broken.] 



By a reference to the plan attached to the paper on the duration of 
the Northern Coal Field, which is of 760 square miles in extent, it will 
be seen that the coal field is divided into four sections as follows : — 
The first is the northernmost, and is called '* The Steam Coal District," 
and is coloured on the plan — Brown j the second is called *' The 
Sundry Coal District," and is coloured — Pink; the third is what is 
termed '* The Best Household Coal District," and is chequered or 
colotired— Black ; and the fourth is called '^ The Coking* and Gas Coal 
District," and is coloured — Blue, thus describing the districts generally. 

With respect to the fii-st section, viz., the Steam Coal District, it will 
be found that it is bounded by the sea, with a portion under the sea; is 
apparently limited in its breadth from the sea to that of the outcrops of 
coal formation coming out at the surface of the earth, and is on the 
average not more than 4| miles by 20, making thus, in the whole, about 
100 square miles. The northernmost limit of the outcrops is at Amble 
Harbour near Warkworth, where it enters under the sea; and its eastern 
boundary may be ti-aced from the outcrops of the coal formation south-west 
of Seaton Bum Colliery, thence from Seaton Bum pit to Burraton, and a 
little north of Holy well, Killingworth, and Earsdon collieries into the sea. 
The other and remaining boundary, except the sea-coal, may be de* 
scribed by the outburst of the coal formation, nearly running in a line 
with the York, Newcastle, and Beinvick Railway, or from one mile west 
of Killingworth to Warkworth, by way of Blagdon Park, Stannington 
and Morpeth. In the latter part of Chapter XII. the Steam Coal Field 
is divided into three sections, and which are ftilly described. The pits in 
each are hereafter given. 

p2 




'i'he Eject>i.„ .jetrict, coloured Pink, of sundry sorts, is also divided into 

^hree sections, one of which may be described north of the scribe of best 

•"ml 1 vinff north of the main djk**, froni Seaton Bum coJliei^, and continues 

MTjiy of PrestwickaudThrockleyconieriesj MontapftieMain — thenbjwaj 

Fawdoti and Wideoi^en colHerieSj laid in; at which places the district 

estiinated to be G8 squinre miles in extent^ but the coal is considered of 

somewhat different descriptioa to either of the steam coal districts, or 

' best coal lyings next to the Main Dyke fmm Stella by way of KU- 

^ worth and Eai^on, (and %vhich comprises 13 square miles, a^d it will 

oiuid chequered or shaded Blacky m good houseliold coal, on thft plan ; 

. this 13 square miles lays at a very gi-eat depth and great angle.) It 

y, however, he wortliy of remai'kj that soutn of the Maia Dyke and 

n Gosforth colliery to CuUe ^^ *^"*?e is part of a distiict which 

shaded Pink, east of Newcas [lat part, so far as bounding 

tli on the Tyne, ha^ had tht. . m, and that seam has been 

ucb worked, nad almost entirely off and abandoned, but whioh 

vmavly contained one of the very uusi. workable seanis of household 
e, viz., Wallsend, Percy Maia^ Williugtou, Heaton, Walker^ and 
remoor. These collieries once contained the valuable Main Coal 
eiim described in Chapter TIL, and Wallsend as worked by the late 
iVm. Eu^sell, Esq,, of Brancepeth Castle ; but all having been worked 
otf, at the best seam, this part of the coal field, like a portion under and 
on the south of the T^ne^ fi*om Ilebhurn by way of Hartou, Jarrow, Manor 
Wallsendj and the sea at St. Hilda'^, *is shaded Pink on the Map to 
denote " aundrjr f*orta of coal," atOl have part household coal good. 
6W Chapter XXIV, Before leaving this district, I shaH advert briefly 
to '* the Swnllow,*' or what is called the basin, as being the deepest 
point of tlie Northern Coal Field, in both the Northumbei'knd and Durham 
counties ; and I shall begin with the dotted line, a little south of the 
Suam Coal District^ which is culled the 90 fathom down-cast dyke, 
north at the Church Pit at Earsdon. This dyke, however, may be con- 
sidered a down-cast north, of nearly double the dip at this point. The 
course of " the Swallow" from this point (Church Pit) runs north-west 
until it comes between the two Holywell Pits, and thence east of Seg- 
hill and Seaton Delaval, at which place it turns to the north-east, between 
the north and the east pits at Cowpen Colliery, and thence into the 
sea, a httle south of the river Wansbeck. From this latter point and 
along the coast towards Amble, the coal seams all rise westward, the 
out-crop cominji: out west of Morpeth, Ulgham, and Warkworth. Again, 
it may be said that from a point at Earsdon Church Pit, and taking the 
south side of the Main Dyke, this Swallow continues through Percy 
Main, Jarrow Docks, west of Harton new Pit, and onward south until 
it comes into conjunction with the Coaly Whin Dyke, and probably the 
Heworth Dyke, all coming together about this pomt, at which place the 
Swallow seems to have been thrown further to the east, as is proved 
by the workings to the east of Monkwearmouth Colliery, and the depth 
of the Hutton seam, which is at a dip of 1800 feet. l*he Hutton Seiam 
at Harton Pit will be 1,400 fieet, but the Swallow being still further west 
and still deeper, we may, therefore, fairly take Monkwearmouth and also 
Sunderland Docks, thence a mile or so along the sea coast, opposite the 
proposed new pits, near the sea coast, as shown on the plan, a mile 
north of Ryhopo, and next the dotted line by way of Seaham. Turn- 
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ing into the land near to Sealiam Harbour, then westward, we have the 
coal risinff south by Seaham and Seaton Pits, and also Murton Pits ; next 
crossing tne Hett Whinstone Dyke, a mile or more west of the sea coast, 
and a mile east of Easington. The dotted Hues continue by way of 
Castle Eden, where the coal rises eastward as well Jis westward, and this 
dotted line is carried on to where it touches the red sand-stone north of 
south Wing^te, and east of Trimdon Colliery, where the Five-quarter 
Coal Seam is cut out by the limestone coming down into it, both at 
Trimdon and Trimdon Grange Collieries, where the Butterknowle Dyke 
lies a little southward, and a little further south about the same place 
where the coal cuts out. At South Wingate pit, the main coal seam goes 
outy and the fire clay puts in with iron ore balls the size of hen eggs in 
it, few and far between. The low main seam, 36 feet lower, making 732 
dip, with 70 fathoms limestone on above the stratification. Before this 
pit was dismantled or sold, it may have cost nearly £20,000 for pit alone 
which is a good pit shaft, and for railways and other machinery £70,000 
more, making at that time and since say £100,000, and at 8 per cent, or 
270 working days in the year, is equal to £30 per day for interest alone. 
This colliery has only one machine drawing 60 or 70 chaldrons of coals 
per day at this time. The like interest for more or less capital accordingly. 
South Wingate pit is to the extreme south of the Great Northern Coal- 
Field, Ratciiffe pit to the extreme north, Evenwood, nea# Cockfield Fell^ 
to the west, Monkwearmouth to the extreme east, with North Biddick 
abandoned pit in the centre, where, instead of getting coal, the pit went 
down on cinders and troubles. The extent oi this section of the coal 
field, part of which is called the household, amounts to 96 square miles, 
or little more than that with the 21 in the five-quarter seam, hereafter 
mentioned. 

COLLIERIES IN THE STEAM COAL DISTRICT. 

South of the Wansbeck. — Seaton Burn, Seghill, Seaton Delaval, 
Cramlington, Hartley, Cowpen, Blyth, Bebside, Bedlington, Netherton, 
and Barrington. 

South of Widdrington. — Morpeth Banks, Longhirst, North Hart- 
ley, New Pit, (North Seaton Bore-hole to the yard coal,) Winning 
South Widdrington, and Widdrington CoUieiy. 

North of Widdrington. — Ratciiffe, i'ogstone, Broomhill, and 
Acklington. 

To return to what is termed the Second Section on the Plan, and 
termed " Sundry Sorts" of coal, is divided into three patches— the first 
part alluded to already consists of 28 square miles, and is bounded by 
the outcrop from the turnpike road between Seaton Burn and Stanning- 
ton ; also westward by the outcrop, at Heddon-on-the-Wall, then south 
of the Whinstone Dyke, at Coaly-hill, and finally by way of Fawdon and 
Wideopen, crossmg the turnpike at Barraton. The second is a large 
imtch, lying south of the Main Dyke, from Lemington to Whitley and 
Uullercoats, by the sea coast to Tjnemouth, South Shields, thence to Whit- 
bum, the river Weai* to Biddick, and near Chester-le- Street, where it joins 
what is called the eastern part of the Cokiuj^ District. It then continues 
by way of Lamesley (leaving Springwell, Heworth, and Felling Hutton 
seam gas coal to the east), Norwood, near Gateshead, thence westward 



I Tie I ad the DeTO-ent to Blaydon Hau^liSj opposite Kitty^s 

i. Leiiiino^too, The third patch, Pinkj is mostly to the north 

Ftbe Hett Dyka (or so«th of what is considered the heat coal dts- 

48 se/^n on the plan). It is bounded by Hart, near Hartlepool, south 

fUth Wino;*ate, tlience on to Sedg-e field, continuing^ a little way under 

^Ut-burst ot^ the formation of the red sandat<ine, until the upper coal 

%five-iiuartcrnn(l maincoalj strike out towards Thickley and to Mid- 

\ Grange, Brisleton, where the outcrop of formation of the furthest 

imestone from the sea, above the coal foi'mation occurred at this point 

is near to the west part of the Cockfield Fell Whin stone D^'ke* 

other line of boundary of this section may he said to continue on 

. vne Cock field Fell Whins tone Dyke, near Even wood, by way of the 

wood Collieries, i ] ' ^^ ' owle Dyke-— thence to West- 

i Pit, by way of t Dt Dyke, taking the Wear by 

>f Croxdale neai' xiuiia^xxx^ from Croxdale to Whitweii 

ry, where it intersects the _. ke. The aggregate of these 

„j patches ore fully described from .,^- 11 to 17 in Chapter XXIV. 

ud amoimt togetlier to about 30? J square miles, 

COLLIERIES IN THE SUNDRY SORT DISTRICT. 

KoRTH OF THE Maix DYKK^Fflwdon, Wideopen, Cododge, Brim^ 
ton> and Prtsstwick, 

South of the Main Dvke.^N ear Whitley, Shiremoor, Burden Main, 
Percy Main, WUlin|:!fton, W^allsend, Bewiekcj Cmster, Walker, St. Law- 
renee, Heaton, Spital Tongues, Elswtck, High EUwIckj Fenham, Ben- 
well, Mantagiie Main; all these coUieriesi are on the north side of the 
Tyne from Gateshead to Tynemouth, The foUot^ing are on the south 
side from Gateshead to South Shields, by the sea to Sunderland Moor, 
Pensher, the River Wear to Chestor-le- Street, and thtuce, nearly by the 
turnpike road, to Gateshead, \r&.: — St, Hilda's, Jarrow, Manor of Walls- 
end, Harton, HebbtJi^n, Friar^s Goo^e, Oakwellgate, Tyne Main, Felling, 
Heworch, Sheriff Hill, Slormont 5Iain, DiM^vuiit, Crook, Eighton Moor, 
Sni'iniTwi-'n, Moimt ^loor, T''^s worth, Wjishinu'ton, Oxckisp, North Bid- 
dick, Harraton, Fatfield, Chater's Haugh, and Monkwearmouth. 

South of the Hett Dyke. — Lands, Storey Lodge, Evenwood, 
Tenant's at Thickley, Middridge Grange, Mason's Chilton, Bishop Mid- 
dleham, Garmondsway Moor, Thistlington, Cornforth, South Wingate, 
Castle JEden, Attempt Pit (Mason's Chilton Pit) ; the coal seam worked 
there run out in a line with the wash fi-om the l^ne south of Durham. 

The Third Section, called " Household Coals," consists of three 
or four patches. I will take the first, which is a small patch called 
the Tees Wallsend, a district embracing about 11 J square miles. It 
will be found in the Map in the shape of an egg ; and will bo seen 
bounded by the river Gaunless and Butterknowle Dyke, at St. Andrew's 
Auckland, by Westerton Pit to the west of Ferryhill Railway Station, 
Little Chilton, Eldon, Coppycrooks, and Shildon near Blackboy. The 
second patch is called the Wear and Hartlepool District. It is east of 
Durham and Chester-le-Street, and thence by way of the river Wear, on 
to Pensher and to Sunderland Moor, north of the proposed pits at Ry- 
hope, then on to the sea, next by the sea coast south to the Hett Dyke, 
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east of Easingtoii; then westward from the good Hutton seam border^ 
where the Dyke continues between Shotton and Haswell, also between 
Ludworth and Thomlej bj way of Whitwell^ Cassop, and Hough Hall 
to the Old Elvet Colliery near Durham. The entire of this patch con- 
sists of 68 square miles or more. The third, which is only ot 13 square 
miles in extent^ called the Tjne District^ and is north of the Main Dyke 
from Stella to Earsdon Church Pit, at several places, is a narrow strip of 
less than a mile in width, and which lies at a great depth^ and dips rapidly 
at a great angle, consequently these good seams being difficult to work 
formerly have been left untouched, but since more mechanical means 
are used, at present thev are working at Killingworth, Gosforth, Wal- 
bottle, and Townley Collieries. This dyl^e, uthough called the 90 
fathom dyke, varies where it is put through at the western extremity, 
and at east and west Townley Collieries it is in some places less than 60 
&thoms, but it increases, as it inclines eastward, as it is proved at Gosforth 
and Shiremoor, where it is pui through and is found about double that 
depth. It still inclines deeper eastward, probably at 180 fathoms at 
the Church Pit at Enrsdon, from thence it runs into the sea to Culler- 
coats, where, in consequence of its great depth, a piece of strata of lime- 
stone is put next the surface, which is the only piece of limestone on 
the north side of the Main Dyke. These three patches form altogether 
92} square miles, and will be found at Chapters XII and XXIV. 
The above patches are all chequered or shaded aark on the Map, except 
one portion which is given in Chapter XII., as under the sea, opposite 
Seaham and Rjhope, and extending two miles into the sea by nine in 
breadth, thus making 18 square miles. The coal here may probably be 
very valuable when obtained. On ** Sundry Sorts," there is one of the 
fotir patches 21 miles alluded to, also chequered Black, and which will 
be found south of the Hett Dyke on the Five-quarter Seam pits, and 
which work a coal as good as the Hutton seam for quality and hardness. 
These 21 miles when added to other 8 miles, taken at other places, in 
patches that may be left, will make 47} square miles; and these put 
to 92} square miles, make altogether a total of 140 square miles, of 
what may be termed Household coals. 

COLLIERIES IN THE HOUSEHOLD DISTRICT. 

North of the Main Dyke. — Earsdon (Church Pit), Holywell (east), 
Holywell ^west), Burraton, Backworth, Ditto A. Pit, Killingworth, Gos- 
forth, Coxlodge, Kenton, Walbottle, Townley, and part of Stella Freehold. 

North of the Hett Dyke and South of the Wear. — Haswell, 
South Hetton, Murton, Lyon's Hetton, Elmore, Downe's Eppleton, North 
Hetton, Hazard, Dunwell, Moorsley, Low Grange, Kepier Grange, 
Seaton, Seaham, Haswell, Hougbton-le-Spi-ing, Rynope (new winning), 
Pensher, Whitefield, Newbottle, Plane Pit, Meadows, Rainton, Alexan- 
drina. Resolution, Hunter's House, Pittington, Bioomside, Old Elvet, 
Old Durham, Arbour House, Cocken, Fox-hole, George Pit, Whitehouse 
Brass-side, Sherburn, Sherburn House, Framwellgate Moor, Acorn Close, 
Saciiston, Nettlesworth, Waldrid^e, Edmondsley, Kepier, Belmont, 
Hough Hall, Shincliffe, Croxdale, Whitwell, Ludworth, and Littletown 
Pit where salt water was found while sinking to main coal seam. 

South of the Hett Dyke. — Shotton, Thomley, Castle Eden (At- 
tempt Pit at Castle Eden), Wingate Grange, Trimdon, Tnmdon Grange, 
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, West Hetton, Crow Treen, Hough HaH^ Ca^op Moor^ 

tt ^j )0T OR Tees Wallsend. — Blackboy, Ootindea Leas- 

*f*^ terton, Adelaidej Deanery^ Coppjcroofc^ Eld on, Ultle 

.^ Ty [ilU 
__> 

JHTH AND LAST SECTION IS called the Coking Coal District, 
lUi 13 applied to coking, g^Sj and iron maitufactonea. It ia do* 
- .n Chapter XXIVy in tliree sections, viz. ; — the Tyne, the Der- 
i the Wear, and consist jointly of 1C8 J square miles. Tim 
;.M* aon consists of 84^ square miles, and is hounded hy Burluuu 
e fiver AVear to "^^-^--^f r...._i. -n.^^^^ ^^ BuUei^knowla Dykt 
of Westertott PiVj i^ kland^ West Auckkady St. 

/fi Auckland, Ether ,i SVitton-le-Wearj the wei^ttfra 

ip of the coalfield t nV j^y, thence between Corn^y, 

»adsj opposite Luai^u neater, uj way of Ash to Witton Gilbert to 
m, including Brandon and B ranee peth ParLi in the eentre. Thts 
^j., the Derwent portion, is (521 square roilea, and may be called the 
Hill, Taufield, and Oeamish Pontop Pyke District, It is bounded 
vj ;ton GUbert, near Durbamj by the river Browuey a mile south of 
Laachesterj to the out crop of the coal seams j thence a mile south of the 
Stanho[je and Tyne Railway; also, northward by way of the out crop 
w^est oF Conside Iron Work^ to the river Dei-w ent, continuing- down the 
Derwent between Gibside and Arwell Park to the river Tyne, north of 
Swalwell and Whickham^ south of Benwell Colliery^ then onward to 
Norwood near Gateshead, by wuy of Derwent Crook, Lamenleyj Che.«*ter- 
le-street, Burnop Flat Colliery to Wttton-le-Wear, The third, the Tyne 
portion, consists of 21 1 square miles, ond ia divided by the rivers Der- 
went and the Tytii^ und tout inue:^! at IMfivdoru Stilla, I?\ fim, Newbtinj, 
Heddon Banks, Walbottle, Throckley, Wylam, Horsley Wood, Oving- 
ham, Chopwell, Eltringham, and Mickley. This district, however, may- 
be termed the Mickley, Wylam, Townley, Stella, Blaydon and the Chop- 
well Coking District, the Main Dyke going through the centre of it, 
making one-half to the north and the other to the south. The southern 
portion at Blaydon and Stella is where the peculiarly good gas coal seam 
is found in patches laying above the Townley seam. 



In the above brief explanation, it will be perceived, that 714 square 
miles are accounted for, including 40 souare miles under the sea, which 
when taken as the estimate connected with those distiicts, produces 
available coals for the market. It will, however, be seen by reference to 
Chapter XII, that the area is 705 square miles, but with the 40 or 50 
miles under the sea, will make a total of 755 square miles ; still out of 
this quantity in consequence of only one coal seam, and that thin, next to 
the western out cro|) of coal formation, there is not apparently more 
square miles available for useful purposes, taking into account the 
average prices for coals for the last 20 years than what I have previously 
estimated. It is, however, possible that some of the lower seams may 
continue further south to the upper limestone, and also, at the outcrop 
of red sandstone, as shown in the Map, from Sedgefield and Soutn 
Wingate to Hartlepool. The boundaries thus described are nearly about 
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the same as described by previous writers on the subject ; but I consider, 
more carefully measured^ as regards the coal, of little account to the 
outcrop, and other places that may never be available. 

In addition to the foregoing, the plan further exhibits the position of 
the Cleveland Iron Ore District, Alum Works, south of the river Tees 
and Redcar, at Roseberry Topping and other places. A little further 
south than what is inclucfed in the Map, there are other districts of iron 
ore, which are now taken up and worked extensively, and brought to 
the Tyne by Messrs. Charles Palmer and Co. in iron-screw steamers. 
The other coking coal districts on the Tyne, Wear, and Derwent, have 
large iron-ore districts, of a valuable nature, are west of Wokingham, 
the Stanhope Yale ; and further east are the Consett Iron Works. At 
Barnard Castle iron-ore is found, and, also, a little at South Wingate, 
where the coal seam cuts out into the clay. There is, also, another iron 
district, north of the Tyne, near to Bellingham and Redsdale, besides 
large new districts in Yorkshire, from Roseberry Topping towards Leeds, 
large districts are taken by Baring Brothers. 

COLLIERIES IN THE COKING COAL DISTRICT. . 

TvNE. — Wylam, Horsley Fell (landsale), Prudhoe Main, Throckley, 
Mickley, Townlev (west), Townley (east), Glebe, Stella Freehold, Hed- 
ley (landsale), Shibdon, Blaydon Main, Cowan's Pit, Carr's Docken- 
dale, Garesfield, Chopwell, Crawcrook. 

Derwent. — Norwood, Team, Armstrong's Landsale at or near an 
abandoned pit (Whickham), Marley Hill, Andrew's House, Crook Banks, 
Eibblesworth,Burnop-field, Crook Bank, Lintz Hall, East T^ifield, Urpeth, 
Ouston, Beamish, Stanley ^east), Stanley (west). South Tanfield, Twizell, 
Craghead, Bumop Flat, Cresswell, Brooms, Greencrofk, Crook Hall, 
Stokesley, Conside Pits, Pontop, Dipton, Shield Row, Harelaw, Tanfield 
Moor, Tanfield Lee, Medomsley, Old Medomsley, Acorn's Close. 

Wear. — Brandon Old Collieiy, Hedley Hope, Thomley, White 
Lee, North Roddev Moor, Roddey Moor Colliery, Jobb's Hill Colliery, 
Pease's West, Bow3en Close, Brancepeth, Wellington, Whitworth, Byer's 
Green, Newfield, Hunwick, Old Park, Sunny Brow, North Bitchbum, 
Mary-hill Green, Buckbum. Whitefield, Wooditield, Elm-park, Witton 
Park, Old Witton, Old Etherley, Gatherthorne's, Lawton, Cow-close, 
Copley Bent, Butterknowle, Land's, Norwood, Little Gordon, Gordon, 
Norlees, West Auckland, St. Helen's Auckland, Woodhouse Close, Wood- 
house, and Cockfield. 

The Spital Tongues Colliery is a little way north of Newcastle, and 
has been worked oy shafts simk from the surface at the high main coal 
seam, which is a short way beneath the surface, and will be apparent 
from several surface falls observable in crossing the turnpike, ^and at 
other places on the Town Moor. This colliery, after struggling through 
for upwards of 20 years, has at length come into the hands of Edward 
Richardson, Esq., who is at present working it very prosperously. It 
may, however, be remarked, that its situation affords a natural cheap 
transit for shipping places on the Tyne, below the New Quay at New- 
castle, by the aid ot a tunnel under the Town Moor, used as a railway 
to convey the coals, by a fixed engine, from the pit to the shipping 




m alluded to< At about 8 fathoms m this shaft the metal coal is 
ot 4 iachea in thickness; the three-quarter «eam next is 2 feet 
ches ditto* The low main seam, wbich has a band of stone vary in ^^ 
tn 3 inches to 3 feet, ia 3 feet and upwards on places, making in all 
get 6 incbeg. The Beaumont or Townley Seam is not sunk ; but at 
' North Elswick Pit adjoinino^ it was about 3 feet 6 inches. The 
'irkwell or lower seam is not yet sunk to. Adjoining the Spital 
les Colliery are Fenbam and the two Elswicks on the north side 
t Tyne, opposite Norwood and the Teams on the Routh side of the 

j cm the west it adjoins Benweil^ Pawdon, and Wideopen Collieries, 
fttierly these three colleiies have been domo^ Httle or next to no- 
;. Ben well Colliery is on the north Airf e of the IVne, and is situate 
t two miles above Newcastle - Bridge, Before it stopped 
in^f it was wrouf^ht in the low s«" a the south side of the river, 
t * below east of the mouth of the [ nt \ but as those seams were 

:hey were soon abandoned. At urell, a little further south, 
ear Whickhamj the same thing occurredj where a pit was sunk by 
A Gibson and Co,j in consequence of various troubles and dykes met 
L, therefore the fjit was abandon^* The Hewocth Dyke may be 
ucMj* to tMii pit J as it appears spUt into several troubles, point mg in a 
direction to the Holbom Dyke, runningf from Stella to Ryton, and to 
Crawerook ; but between Swalwell and Whickham, in this same district 
there is an upper seam of coal now working by Joseph Armstrong aod 
Co., for firs clay and coal* This part formerly supplied coals as early 
as any district to London, which were carted to craft on the River 
Tyoej so as to be shipped at Shields, for the use of the palace of 
the kin^. The cost of carting was Gd, per cart ; for the crafts on the 
river 12d. per chaldron, and the freight being other 12d<, made alto- 
gether 2s, 6d, per chaldron delivering at the king^s palace in London, 
Similar difficulties as those alluded to, in laid in pits, appear to have 
existed at Blaydon-haugh, and to the west of Derwent, where nume- 
rous bore-holes were put down centuries ago ; but even in this low dis- 
trict where the Heworth Dyke seems to come in the shape of a sandy 
formation, called a wash, there has been no temptation held out to sink 
many pits, both a mile above the Derwent and in the low grounds. At 
Shibdon a pit was worked about 50 years ago, and was lately re-opened 
by 6. H. Ramsay, Esq., who has pumped the water out of the old 
workings, as well as at the workings westward of Blaydon and Stella, 
Before Shibdon Pit was drowned up the workings were progressing 
noi-thward in the coal seams ; but the gi'avel bed with large feeders of 
water, which, it was said, were cut into, caused the pit at length to be 
given up. While, however, the works were going on southward under 
the rising ground towards Winlaton, the coal seam was of good and fine 
quality, was free of water, and more regular towards the Chopwell estate, 
or coal mines belonging the crown, and at present worked by the Gares- 
iield owners, with the Marquis of Bute, close to Chopwell, and instead of 
the Winlaton lordship, which they abandoned some years ago. The 
surface was found uneven and a little covered in, and the seams being so 
near together they often got emaciated by creeps, so that they were 
only partially worked. West of Shibdon is Blaydon, and also part of 
Stella freehold on the south side of the Main Dyke, both of whicn were 
formerly worked but were abandoned. They have, however, been 
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re^opened by Joseph Cowen^ Esq., Blajdon, and the Stella Coal Com- 
^my. High and Low Elswick, Benwell, Old Montague Main, near 
bell's Close, are also on the south side of the Main Dyke, and of them it 
may be said, that in consequence of the price of coals having been much 
higher than formerly, all parties interested in them were moving again to 
resume working. On the north side of the Main Dyke, and also north 
of the Tyne, are Walbottle, Throckley, and Wylam Colleries, all at work ; 
but Throckley, at present, is only a land-sale. Then further south-west, 
and on the south side of the Tyne, there are East and West Townley, 
Ryton Glebe, the latter nearly worked off; and adjoining these arc 
Crawcrook, Prudhoe Main, and Mickley Collieries, but among this lot 
Prudhoe Main is abandoned. The district on the south side of the Tyne 
is divided by the Main Dyke, and on the north side of it is Townley 
Pit, the main coal seam of which is at a dip of 36 fathoms from the sur- 
face ; but in the stratification before we come to this seam, we have 
seams of coal which may be the same as that which lies above the Main 
coal below Newcastle to Wallsend to Percy Main, &c. Chapter VII. 
fully describes the seams below these. There are five or six less in number 
of seams on the south than the north side in consequence of the Main 
Dyke throwing the seams up to tiie south side. 
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In flie coal field of Northumberland and the north shore of Coaly Tyne 
there are many pit^ now laid in and abandoned^ the p^ood honsehold seams 
having been worked out, and the sections of the coal strata in and near the 
same district may be worthy of notice. Commencing at Whitley Colliery, 
both sides of IVfriiii Dyke near the sea at Tynemouth^ from their last 
working seam (the Low Main, a depth of — feet), a boring was put 
down in 1818, as follows : — 

Ft. In. 

At 7J Fathoms . . Coal 11 

37 Do. .. Coal 10 

Band 6 

Coal 9i 

2 IJ 

46 Do. .. Coal 1 OJ 

Band 8 J 

Coal 6i 

2 2i 

50 Do. ..Coal 2 2J 

63 6 Oi left off boring. 

And at Burdon Main Colliery near the west end of North Shields, which is 
now working as a landsale. the High Main, a good Household 
Coal Seam, is: — 

At 62 Fathoms .. Coal 2 7 J 

Band 3 J 

Coal 3 

6 11 
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Ft. la. 

At 73 Fathoms The Metal Coal Seam .... 28 

91 Do. The Yard Coal Seam as follows:— 

Coal 1 6 

Band 2 

Coal 11 

Grey metal 9 

Coal 5 

Grey metal 6 

Coal 2 10 



At 98 J Do. The Bensham Seam as follows: — 

Coal 2 7 

Splint 2 

Coal 1 9 

At 123 Do. The Low Main Coal Seam:— 

Coal 1 8 

Band 2J 

Coal 10 

Blue Stone 3 

Coal 2 6 J 



7 1 



4 6 



6 6 



Leaving the coast at Whitley pits, we find a succession of abandoned, or 
doing little collieries, at Percy Main,* Wallsend, Heaton, Walker, St. 
Anthony's, St. Lawrence, High and Low Elswick, Benwell, Fenham, 
Wide Open, Fawdon, Callerton, and Montague Estate adjoining Throckley 
Old Colliery and Heddon Banks, boimderiug upon the Close House and 
Rift Estates. In the latter two the good coal seams have not been found 
but at Wylam Colliery and Horsleywood, the lowest workable seam, the 
Brockwell nms out to the day. The residts of each must be so well 
known to most of the members of this Institute that it is not necessary to 
do more than give a few of the sections of the coal seams in each royalty, 
where they are situate. The above collieries, which have been abandoned, 
are, some of them, filling with water, which in time may rise to the pit's 
mouth, and also extend into the workings of adjacent pits. 

Among the many sinkings and borings with which I have been kindly 
favoured by Thos. Emerson Forster, Esquire, I give one in particulai* 
— at Backworth — which is more in detail than any of the others, think- 
ing that it is one of importance to the members of this Institute and the 

* At or about Percy Main is the dip of the Northumberland coal field as from thence 
east towards the sea the strata begins to rise. Ryhope royalties, belonging* to the Haswell 
Coal Company, form the dip of the Durham coal field, where the proposed pit to the 
Button seam will be 1,700 feet ; consequently, if the lowest seam be in the " Brockwell," 
it oug-ht to be at 2,000 feet ; and, in that case, it would be 1,900 feet or so below the 
level of the sea. Near the other extremity of the coal field, west of Townley, at Chop- 
well colliery, the Brockwell seam is 260 feet below the surface, the surface beinff 
upwards of 400 feet above the level of the sea. At this point, in a pit at Chopwell, the 
Brockwell seam is upwards of 100 feet above the sea level, and where there is a bore- 
hole made below the Brockwell, nearly 300 feet, no workable seams are found. Although 
the four coal seams in this western part prove thin, yet they are workable and of fine 
quality ; whereas, in the eastern dlstnct, all the facts ascertained go to prove the reverse 
and that very little pood or workable coal is below the Hntton seam. 
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Coal Tniutj, as haviiii^ bean made so lon^ ag-o tbat it is now only par- 
tiaJly known. It is tbe deepest boring below the worlcabl^ seains from 
the Low Main Coal and ii noar the deepest part of the coal basin near 
the Tyne and the sea coast in Northumberland, 

of Co»l. 

At Bacfcworth B pit which was sunk :— 

Ft. In, 
At 52fni3., or aiSft., to the High Main Coal Seam 

6 

Gmy Metal 2 

Foul Coal 1 9 

Grey Mfltd • 5 

Ground Coal 2 5 

4 9 

At 92 fathoms or 562 feet, the Bensham Seam: — 

Cod , 2 3 

Black Stone 6 

Coal i 3 

4 2 

At 106 fathoms, or 636 feet, sunk to the Low Main Seam: — 

Cannel Goal (Jet) ...... 2 

Splint 3 

Coal 2 IJ 

2 6i 

Path. Ft la. 

Total sinking 107 2 5 

Bored.. 99 1 

206 3 6,orl239feet6inchs. 

The sinking* to the Low Main Coal Seam as above: — 

106feths.or 636 feet Seam 

163 „ or 918 feet Coal 7 

160 „ or 960 feet Coal 5 

164 „ or 984 feet Coal 9 

166 „ or 996 feet Coal 11 

176 ., or 1056 feet Coal 8 

190 „ or 1160 feet Coal and stone 

Tender coal 8 

Good Coal 1 8 

— — 2 9 

204 „ or 1224 feet Coal 13 

206 3 5 or 1239-6 left off boring in blue stone. 
Section, Bigges' Main A. Pit, at :— 

94 J fathoms, the High Main Coal Seam 6 

100 " the Metal Coal Seam 2 6 

104 " the Stone Coal Seam 6 

114| *' the Yard Coal Seam 

Coal , 1 2 

Band 7 

Coal..^ 1 3 

3 

124 '^ the Bensham Seam 2 6 
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Ft. In. 

Coal Seam ..00 

1 

6 

1 8 

3 2 

^^^^ J ive- quarter Coal Seam . . 3 1 

^S 't^^^P^ ^w Main Coal Seam 

^# MBCoal 2 

Band 8 

Coal 4 

1 2 

tlie Beaumont or Townley Coal Seam 

Coal 2 5 

Stone 2 4 

Coal 4 

187 J " Engine Main Seam 

Coal....-.- 4 

Stone 1 8 

Coal..... 3 

6 

Left off at 193 fathoms, 10 inclies, but the writer could not get the 

date of this deep boring. 

Benton Pit, at 78 fathoms the High Main Coal 
Seam is the same as at Heaton, viz : — 

Coal, (good) 6 8 

Thill 6 

Bottom Coal, (coarse) 1 2 

8 2 

Further to Low Main, 52 fathoms, and a section at 

700 yards from Benton Pit shaft to the north is 
as follows: — 

Top Coal, (good) lOJ 

Band 3| 

Good Coal 1 9l 

Clay Band 6 

Good Coal 6^ 

Scarry Coal 7| 

Band 5 

Good Coal 4J 

Grey Thill Band 1 q\ 

Coarse Coal 4| 

7 li 

This Low Main Seam is now working, and is improving as the explor- 
ings go northward. 
At 53 fathoms the Yard Coal Seam is as follows : — 

Coal 3 

Band 3 

Coal 2 

2 6 

There is no Five-Quarter Seam^ and also, no Six- 
Quarter 




. of luw le Low Main Coal Seam as follows ; — 

FL Id. 

Splmt tJ 

Coal 5 1 

Slatey Coal or Badger . - , , • , . , , . 7 

Cow-pen Colliery (in the Bieliop of Duj-ham'ii 
Eoyaky)j at 116 fathoms, the Low Main Seam 
north of the River Bljthj h as follows :— 

Groj Coal , _ , - . 6 

Good Coal, 4 (5 

Poul Coal 5 

Hero tbe Yard Coal Seam is 3 4 

The OoUTjeu Maudlin Seam • , , - - 4 3 

The Hi^h Main Coal Seam 5 

The Grey Seam, or Seams, as it ia full of bands 5 6 
At Sej^mll Colliery the Grey Seam is with many 

Lands of stoEe < 7 

This Seam at Cramlington ib with a number of 

bands * 7 

At North Seaton, in the Parish of Woodhomj at a 
borehole now goine forward within one mile of New- 
bigg^, on the nortn side of the River Camboise : — 

At 73 fathoms, the Yard Coal is , . . . 3 8 

This is only one fathom higher laid than the Yard 
Coal at Cott-i>ei], 
In WilJington Colliery, Blgge's Main Pit, at 140 

iatliuxud, the l>elioliaiii Scaiu is us lullows : — 

Jet (cast back in working) 1 J 

Good Top Coal 2 IJ 

Splint (cast back in working) 3 

Good Bottom Coal 2 2J 



5 11 



& 4 



4 8J 

This shews no very favourable section of the deeper strata except in the 
first or worked off High Main Coal Seam, other sections shew where the 
Low Main Coal Seam is good. Other seams that have been good in the 
same distiict are often so altered at short distances as to make a serious 
change, which is the case also in Durham as well as Northumberland. 
So far as we are able to see, or have penetrated, the Lower Coal Beams, 
that are good, are under, in most cases, parts of the Western Coal Field, 
do not appear so in the eastern field, near the sea, where they lay much 
deeper. The like may be said of the good Hutton Seam, where it lays 
deep over a large area of the eastern part of the Durham Coal Field, 
independent of the small portion south of the Hett Dyke ; next to where 
the good Five-quarter Seam is found also only of small extent of area, 
thus lessening the workable area of the best coal seams. 
At Killingworth Colliery : — 

Fathoms. Teet thick. 

The High Main Coal Seam is 115 or C90 feet and 7 

The Metal Coal Seam is 122 or and 3 

The Yard Coal Seam is 128 or and 3 10 

The Bensham Coal Seam is 134 or and 5 4 
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Below which scai'ch has been made to the extent of 180 feet, but to 
that depth no Low Main Seam was met with. The Metal Goal and the 
Yard Goal Seams are enture and unworked, and the Bensham Goal Seam 
is only slightly wrought. 

At Burradon Pit, which lies about a mile to the north of KiUingworth, 
the Low Main Seam puts in ; its thickness there is about 3 ft. 6 in. and 
it increases in thickness towards the north and east. At Backworth the 
Low Main is only 2 ft. 4 in., and were a line drawn irom Burradon to 
Backworth it would about shew where the Steam Goal is workable north 
of it. The Grey Seams are not in at Killingworth, and are thin in places 
at Burradon. 

The Metal Goal Seam at Burradon is 3 feet thick, and the Yard Goal 
Seam is 2 feet 10 inches in thickness, neither of which have been wrought. 

Particular districts have certain thicknesses of coal, and the lower coal 
seams do not extend over the whole area. 

At Burradon GoUiery, which was part leased of Killingworth Golliery 
Owners, the Low Main Goal seam is at 140 fathoms, or 840 feet : — 

Ft. In. 

Jet (which is cast back in working) 4 

Top Coal (good) 3 

Band 1 

Bottom Goal 1 8 

5 1 

Weetslet Royalty. — ^About 800 yards west of 
Burradon Pit, the Low Main Seam is — 

Jet 3 

Top Goal (good) 3 5 

Parting 

Bottom Goal (good) 1 10 

5 6 

From where what is called the Monkton Seam, 
near the surface about Hebbum Golliery, at 

112 fathoms, the High Main Goal 5 6 

120 « the Metal Goal 

133 " the Grey Seam or Seams, with 

stone bands 7 

Not in the strata at Burradon, or thin in places where found, and not 
in at Eillingwortn. 

143 « the Yard Goal Seam 3 

166 " the Bensham Seam 

The Five-Quarter and the Six- 
Quarter 

The Low Main Goal 5 

20 6 

The Metal Goal, Grey Seam or Seams, Yard Goal, 

Bensham, the Five-Quarter, and the Six-Quarter 
are not in the strata at Burradon, or they are 
only thin in places where foimd ; they are not in 
at Aillingworth. 




West Cmmlington Colliery the dejjth tJO the High 
[tf ain Conl Seam is D fathoms^ and the seam is — 

¥U In. 

Cod 5 

Black Stone and Coal ♦,*.., 1 10 

Gm-Metal.., 3 3 

Coal 11 

Band 3 

Good Coal .,* 9 11 

i fathoms a seam is fonnd as follows ; — 

Coal, strong and coai'se . • * . , 3 8 

Band , , 1 

CoaK ..-.--.- 2 U 

Splint Cotd •-.,.-,., 4 

Coal ...,,.,........ ,.....,.. 3 

At 31 fathoms a seam i.i found as follows :-^ 

Coal-.,. *-•, 

Band - __ 3 

Cod 7 



9 7 



6 4 



1 4 



The limestone formation north of the Tyne, is on at Tjneraouth Prioryj 
and also at one place, north of the Main Djke^ at CuUercoats. On the 
aonth of the Tyne, it is at a quarryj hetween St. Hilda Pit and Westoe, 
at 20 fathoms ; but, a short way westward^ the limestone is not on the 
surface as at Sl Hilda or Hart on Collieries- At MoakT\'eai mouth it is 
found at 34 fathoms in thickness, and wiH be more at the Ryhope new 
winning^^ south of the Wear, between IMonkweannouthj SfeatoUj and 
Seahain new pits, as the limestone at these places is 58J fathoms. At 
Murton Pit, two miles further south, where the sand under the limestone 
was so difficult to sink through, it is still of greater thickness. Further 
south, and at Castle Eden, south of the Hett Dyke, it is 97 fathoms ; 
and atShotton and South Wingate it is somewhat less in dip; but, at 
Hartlepool Docks, a bore-hole was put down at 80 fathoms before it 
reached the Magnesian Limestone. 

Depths of various Pits to Five-Quarter Seam on the Wear. 
—The Haswell Colliery Pits 90 fathoms, Shotton 125, Thornley 84J, 
Wmgate Grange 74, Castle Eden 119, Coxhoe 34, South Wingate (to 
Main Coal) 116 ; the, above are sunk through the ma^esian limestone. 
Little Chilton 37, Newbottle 84, Pittington 40, Sherbum HUl 38, 
Pontop 31, Blackboy 25, Adelaide 37^. 

The High Main Coal Seam North of the Tyne. — Percy Main, 
133J fathoms, Hebbiu-n working to N, 131, Killmgworth 115, Wallsend 
111, Burradon 80, Tyne Main working to 33, Backworth, 32^, Seaton 
Delaval 32, St. Lawrence 34J, Hartley 24, Earsdon 12. 

At Norwood pit, south of Tyne and near the Sea, a little above the 
level of the Tyne, the Beaumont Seam is at 42 fathoms deep. Then 
Marley Hill Colliery, on the high ground at Busty Bank Seam, is at 72 
fathoms, Burnopfield high ground Main Coal is at 48 fathoms, and further 
on to Busty Bank at 42 fathoms, Pontop Collieiyon the high gTound to the 
Main Coal Seam, is C2 fathoms, and to Busty Bank it is 42 tathoms further. 
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PROPOSED MODEL FOR THE COAL DISTRICT. 



In Chapter XIV. I briefly alluded to the propriety of adopting a 
Model of the whole District, as being more useful than the numerous 
sections required to show the entire Coal Field, on account of the num- 
ber of difl^erent stratifications and coal seams and the various dykes 
being difficult to understand, especially by strangers ; and I would here 
further suggest, that such a model ^uld with great propriety be com- 
menced by die society itself at little cost, much of the hibour being already 
performed and in their possession. I am well aware it is only in its infancy 
as regards information, but from the amount of talent within it, and the prac- 
tical experience of its members, I am very sanguine as tosuch a model being 
completed in first-rate style, and no doubt it would be invaluable to the coal- 
trade generally. Another point is, that a model of this description 
would m its results be some retiun to the liberality displayed by the 
coal owners, in not only furnishing our Society the present handsome 
and commodious suite of rooms to transact the business of the Institute, 
but in every other measure tendins; to promote its interests. After due 
consideration, I am of opinion, that there is no better plan for the con« 
struction of such a model than what I have proposed in Chapter XIV., 
which is by having plugs to represent the old slialts closed : hollow tin 
or glass tubes for the working pits, and tjie sections of the bore holes 
figured on plugs or scantlings of a flat shape thus : I I I I I I . Then as a 
means of improving it, the ordnance survey now in progress might be 
made use of to facilitate the work. I understand that the ordnance survey 
is six inches to a mile ; and a model of the scale of 25 -i- 10 feet would 
certainly be lar^e, but to be useful it could not be made less. The levels of 
the pit top and Dore-holes may easdy be determined in consequence of the 
knowledge of the Minmg Engineers representing the sections of the pit 
as well as the level of the top of it above the sea, or by a few sets from 
the *' bench marks," which are always pretty closdy placed over the 
entire face of the country, while the " contour lines" show exactly the 
nature of the undulations on the surface. This model also may be su 
constructed, as to allow any part of it to be lifted up, so that it could be 
seen from underneath, or in blocks of a mile square, so that each district 
or royalty of each coal-owner could be easily seen and examined entire, 
or in parts. The principal royalties are of great extent, and should the 
engineers of them procure the proper sections, the smaller collieiy royalties, 
such as Belmont and others, I could easily obtain and dove-tail in from J. 
W. T. Bell's maps and other sources to make up the whole required for 
the model, with those that have large extent, viz., 20, 14, and 8 square 
miles each, which are those of the Earl of Durham's collieries. Lady 
Ann Vane, Dowager Marchioness of Londonderry, (a great portion of 

r2 
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i latter held uader the Dean and Cliapter of Durham, working fast 
ihe be^t coal s^ams)^ also John Bowes and Co/s collieries, Marlej Hill 
I others, {^ach of those say 20 S(]uai-e tnilesy eonal 60 stjuare milea- 
te Has well Coa! Compan}^, including- Sliotton^ ana Ryhope, South Hei* 
1, including Daltoa and othersj N, Wood^ Esq. and Co*, Black boVj Teeii, 
alliend, Coundorij Westerton, Leasmgthornej and Harton^ anj Whit- 
'WQfth Co.'s royaltie.^, each of these parties about 9 or 10 square miles, mak- 
ing: ^0 J Thomley Coal Company, Thornley, Ludworth, and Trimdon, Jo^, 
Pease, Esq., Brancepeth, and other places ; Straker and Love, do,, Jno, 
Robson and Jackson, Byer's Green, Hunwick, Coxboe, Little Chilton, Stella 
Coal Conyiany, Stella Freeholdj Stella Grand Lease, Townley and Glebe^ 
Edward RicLardson, Chorelaw and Landey, Cresswell, Eden, Derwent, 
.Spiral Tongues, and J. JoiceY,Esq.,Twize], Beamish^ Tanfield, ench of these 
owners 8 to 10 Bmiare miles or more, TheaboTe, with four of the largest 
out of the 9 or 10 steam coal collieries, viz., Cramhngt^n, SegMll^ Seaton 
Del aval, and Bariington, each about 5 square miles, will represent one- 
third of the coal field that is leased for a long period of years to come, 
making about 200 square miles, and in the bands of only sixteen partiea. 
The remainder of tlm collieries to make up what is alluded to and taken 
into accomit nnder the gea, with places uiuet, may he seen in the sundry 
other names in ibe alphabetical fist of collieries. 

In addition to what 1 have already stated, I will give by way of 
making- a beginning with the model, a few sections out of the many mining 
rocords at present in my possession, principally In the western district 
which lie at a great height above the level of the sea, as the surface of 
the eastern disti-ict near the sea is more uniibrm, and as many members are 
well able to supply other records of levels, under-ground workings and dykes, 
the model thus once commenced might be made pretty accurate. The next 
point fur considerat:on is the collecting throughout the districts^ or sections 
of pits in royalties and hoix^-holes, and planjung them on one uniform scale 
at one datum line, such for instance as the half-tide level of the sea, or 
the line half way between spring and neap tides, or the high water mark 
at ordinary spring tides which may suit best of all. After the sections are 
recorded, a tracmg of the Main Faults in each district might follow, 
omitting the smaller ones, called hitches, of a certain magnitude, but 
such tracings to possess the rates of inclination of the strata figured 
upon them, and the course indicated by lines thus : — 




When once these data where obtained and settled, then the remain- 
ing part of the model would be only mechanical and easily constructed, 
but the whole of it should be entrusted to tlie hands of a first-rate and 
skilful workman. 

The following is a list of the levels above the datum line zero on Mid- 
dlesborough tidal guage at different roads and railway stations, &c., but 
perhaps the better way for marking would be to take the Government 
sea mark level, which is so many feet below the mark fixed upon at the 
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Coal Trade Office, Neville's Hall, CoUingwood Street. But as I possess 
the leveb from Middlesbrough I subjoin a part of them as follows : — 

Ft. In. 

Middlesbro' Dock Platform i?5 C 

Say Hartlepool and Seaham, the like Stockton 34 1 

Middlesbro Branch Junction with Stockton and Dai^hngton 

RaUway 40 5 

Redcar 2r) G 

Ormesby Beck and Road to Guisbro' to the Dock Branch at 

Middlesbro' 27 

Yarm Station 98 8 

Fighting Cocks, near Yarm Station 155 8 

Darlinffton 170 6 

Brusselton Engine 495 6 

Etherley Engine 575 3 

Hagger Leazcs Branch Junction 358 1 

Junction with Stockton and Darlington at Shildon 386 6 

Bishop Auckland Turnpike 327 8 

Wear VaUey Junction 322 

Wear and Darlington Junction 495 5 

Crook Station 610 5 

Auckland and Weardale Railway, near Crook ••••.... 495 5 

Top of Summerside Incline Plane 970 5 

Turnpike to Wolsingham 1032 5 

Stanhope and Tyne Railway Junction at Waskerby 1167 5 

Meeting Slack's Engine 1815 5 

Park Head Wheel House 1640 

Wether HillEngine 1445 5 

Crowley Engine 1123 

Bilton "Stanhope Quarry 796 

Junction with Auckland and Weardale 322 4 

Witton Turnpike 329 7 

Road from Wolsingham to Hamsterley 4i5G • 9 

Terminus at Frosterly where the carboniferous limestone that 

lays under the coal seams comes to the surface 571 4 

The above elevations are on the following Railways : — Stockton and 
Darlington, Bishop Auckland and Weardale, Wear and Derwent, Stan- 
hope and Tjne, Wear Valley, Middlesborough and Redcar, and the Hig-li 
Level Bridge at Newcastle. 

These levels as well as others, have been taken and proved by Mr. J. 
W. T. Bell, C.E. and General Surveyor of Estates and Mines, Newcastle ; 
and for which I think the societv ought to feel much indebted to that 
gentleman, as well as for several otLer valuable Plans he has published of 
the royalties in the counties of Durham and Northumberlana. Anotlier 
Plan to complete the series of six is just finished by Mr. Bell, but is not 
yet published, and which contains the Western Coal District of Durham 

and Northumberland. 

llie model mig-ht be made of ^tta percha and other materials at firot in blocki, theu 
g'lass would perhaps be better in coBBequence of its transparency. 

Since the author concluded hia remarks about the coal fields of the world, informa- 
tion has been brougpht by Capt. Ingflefield, who was sent out to the Arctic fiegions in 
search of the missing' expeditions of 8ir John Franklin and Capts. Collinson and Mc- 
Lure, of the discovery of a Taluable deposit of coal, of anthracite quality, on the island 
of Disco, in the latitude of 75 degprees. This discovery will enable whale fishers to boil 
down the blubber on the spot and bring* the oil itself to their respectire countries. 




ALPHABETICAL LIST 



PITS IN DURHiVM AND NORTHUMBERLAND, 

TYNE, WEAR, DERWEJVT, TEES, HARTLEPOOL, SEAHAM, 

SUNDERLAND, HARTLEY, BLYTH, AJSD 

WAHKWORTH. 



By T, Y. hall. 



WORKING PITS. 



1 Antrim Adelaide, Lady k.v,h, 

2 Alexandrina, Lady Vane L. 

3 Arbour House, Earl of D. 

4 Adelaide Shildon, J. Pease 

5 Acorn Close or Charlaw, E. R. 

6 Auckland West, Bolckow & 

Vaughan 

7 Andrew's House, J. Bowes 

and Co. 

8 AUerdean, Eighton Moor, 

W. W. B. 

9 Asliington, Harrison, Carr, 

and Co. 



10 Broom side. Lady Vane L. 

11 Brassside, Earl of Durham 

12 Belmont, Bell and Co. 

13 Black Boy, or Tees W. E., 

Nicliolas Wood and Co. 

14 Backworth, Waldie and Co. 
16 Bedlino^ton Pits, Davison 

16 Broomhill, Burdon, and Co. 

17 Buckbum 

18 Butterknowle&Coj)Iey Bent 

19 Bitchbum South, S. & L. 



20 Bitchbiirn Kortb, H. Stobnrt 

and (jo. 

21 flyer's Green, Robson and 

Jackson 

22 Bitchbum New, Muschamp 

23 Braneepeth, Straker & Low 

24 Bowden Close, Jos. Pease 

25 Bumopfield. Do. 

26 Bumopflat, S. and Fletcher 

27 Bebside New Pit 

28 Blaydon Main, J. Cowen 

29 Brandon, Jos. Pease 

30 Blaydon, G. H. Ramsay 

31 Beamish, Joicey 

32 Burraton, Carr and Co. 

33 Burdon Main, Hope 

34 Barrington Pits, Longridge 

35 Bowbum, R. & J. 

36 Black Prince Pit, Attwood 



37 Cassop Moor, Philipson 

38 Cassop, Philipson 

39 Clarence Iletton, R. Sc J. 

40 Crowtrees, Do., Do. 

41 Cowpen, Carr & Co. 
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42 CramlingtonPits, L.P. & Co. 

43 Cre8swen,AnfieldPl.,E.R. 

44 Crook Hall, Consett I. Works 
46 Castle Eden Pit, and Co. 

46 Crookbank, J. Bowes & Co. 

47 Craghead, Hedley 

48 Coxhoe, R. & J. 

49 Coxhoe West, Do. 

60 Crawford and Co.'s, Fence 

Houses, A. B. Z. Pits, re- 
sumed 

61 Conside 

62 CoDside Pits, Iron Co. 

63 Chilton, Little, R. & J. 

64 Castle Pit, J. Bowes and Co. 
66 Coxlodge, see Fawdon 

Coundon,T.W.E.,N.W.&Co. 



66 Derwent, J. Bowes and Co. 

67 Delif^ht Pit, Do. 

68 Dipton, Do. 

69 Deanery, J. Pease 

60 Dunwell, North Hetton 



61 Eppleton Hetton Pits 

62 Elemore Hetton Pits 

63 Elswick Old Pit 

64 Elswick Low Do. 
6o Earsdon, Taylor's 

66 Edmondsley, Tyzick 

67 Etherley jNew, McC. 

68 Etherley, Old, H. Stobai-t 

69 Eldon, J. Pease 

70 Eden, B. R. 

71 Elm Park, J. Pease 



72 Felling Pit, Carr and Co. 

73 Friar's Goose 

74 Fi-amwellgate Moor, Green 
76 Fenham Old Pit 

76 Garesfield Co., Chopwell 

77 Greencroft, J. Bowes and Co. 

78 Gordon Old, & Little Do. 

79 Gordon West Old Pit 

80 Gmnge Low, Earl of Durhm. 

81 Gosforth and Coxlodge 

82 Grange, Kepier, and Hetton, 

Earl of Durham 



83 Hartley, Carr and Co. 

84 Heaton, Do. 

86 Hebbum, Dalton and Co. 

86 Heworth, Anderson and Co. 

87 Harton, N. Wood and Co 

88 HolywellWest, J. L. &Co. 

89 Holywell East, Do. 

90 Harraton, Bell and Co. 

91 Hough-hall, Do. 

92 Heugh Hall, R. and J. 

93 Homeside, Hedley 

94 Hedley Hope, J. Pease 
96 Hetton West, R. and J. 

96 Hetton South Pits 

97 Hetton North, Hazard Pit 

98 Hunwick Pit, R. and J. 

99 Houghton-le-Spring, Earl 

of Durham 

100 Hetton, Lyon's Pits 

101 Haswell Pits, Do. Co. 



102 Jobshill, J. Pease 



103 Kibblesworth, J. Bowes 

and Co. 

104 Killingworth, Do. 

106 Kelloe, So. Hetton, R. & J. 
106 Kepier, Dixon 



107 Ludworth, ThomleyCo. 

108 Leasmgthome, T. W. E., 

N. W. and Co. 

109 Little Town, Earl of D. 

110 Lumley, Bell & Co. 

111 Lady Durham Pit, Earl D. 

112 LadySeahamPit,LadyV.L. 



113 MarleyHillPit8,J.B.&Co. 

114 Mickloy, by dayhole diift 

from surface, C. & Cuthbt. 
116 Morpeth Banks Old Pit 

116 Mount Moor, J. B. & Co. 

117 Medomslev, E. Richardson 

118 Marshall 6reen, Skinner 

119 Murton, or Dalton-le-Dale, 

South Hetton 

120 Moorsley, North Hetton 

121 Monkwearmouth Pits 




1S2 Meadows, Ludy Voue, L. 
123 Medomslej Old, J, R, 



4 Netliei-ton Pits. Birkinghaw 
±^5 Nettbsworth, G, Elliott 

126 Newbottle, Earl of Durliam 

127 Norwood Old Pit, J» Bowes 

and Co. 



128 Old Durham, Lady Vane, L, 

129 Oxclose, G. Elliott and Co. 

130 Oiiiton, Hunt and Co. 

131 Oakwell^te, Easton Jc Co, 



132 Pelton Moor, G. & Co, 

133 Pontop, J. Bowes and Co. 

134 Penslier, Lady Yane, L, 

135 Pittingion, Lady Vane, L. 

136 Pearetii Old Pit^ J,B,& Co. 



137 Radcliffe Pit 

138 Roddymoor West Pita, J. R 

139 RoddymooT East, Do. 

140 Rainton Pits, Lady Vane 

141 Resolution Pit, Do, 

142 Seaton, Hetton, & Earl D. 

143 Seabam, Lady Vane, L, 

144 Soutli Hetton Pits 

145 Sberbum, Earl of Durham 

146 Sherbum House^ Earl of D. 

147 Shotton Grange, Haawell 

Company 

148 Shincliffe, Bell and Co. 

149 Shndfortbj Earl of Durham 

150 South Moor, Bell and Co, 

151 Seaton Bum, J, B» and Co, 

152 Beaton D, Pits, J. L, & Co, 

153 Seghill Pits, C:irr and Co. 

154 Spital Ton^ue.^ E. R. 

155 Shield Row, Bell and Co. 

156 Spnn^ellj J, Bowes tt Co. 
15? Sacrislon, W. H. Bell 

158 Sunny Brow, S, and L, 

159 St. Helens, J. Pease 

160 Stanley East, D. Bum <.t Co. 

161 Stanley We^t, Joicey 



163 Trimdon Grunge, FofStei'fi^ 
South Uetton 

163 Trimdon, Tbornlev Co- 

164 Thistleflat, J. Pease 

165 Tan field East, Joicay 

166 Tboraley.Towlaw, At. wood 

and Co. 

167 Tyue Main, Losb and Co. 

1 68 Tow law L, S. Pits, A ttwood 

169 Twizell, Joicey 

170 Taniield Moor, J. B. ^ Co. 

171 Tanfield Leigh, Joicey 

172 Townley Wes^ Stella Coal 

Co, 

173 Tanfield South, J. B. & Co. 

174 Thomley Coal Company's 

Pita 

175 Townlev Stella Coal Com- 

pfmy Freehold 

176 Townley'a Glebe Pit, Do. 

177 Town. East, Emma Pit, Do* 



178 Usworth, G. Elliott it Co, 

179 Urpetb, Hunt and Co- 

180 Win^te 8., Seymour & Co. 

181 Wafihin gtoji, Ji ounsey & Co, 

182 West Oramlinglon Pits, 

Waldiu and Co. 

183 Willington,Durhm., S..S: L. 

184 Wylam East, J. B, Black- 

ett, M.P, 
186 Waldridge, Sowerby & Co- 

186 West Helton, Robson and 

Jackson 

187 AVhitworth, Jobeson & Co. 

188 Woode Field, Bolckow and 

Vaughan 

189 Whitefield, Do, 

190 Witton Park and Witton, 

E^irsip 

191 Woodhouse Close, J- Pease 

192 Whitwell, Ogden 

103 Wiagate Grange, Lord 

Howden 
194 Whitelee,IN"ewGrahamsley, 

Bolckow and Vaughan 
105 Westerton, T. W, E., Nich, 

Wood and Co. 

196 Whitehouse, Bell and Co. 

197 Walker, Lambert and Co. 
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1 Addington 

2 AnnstroDg's Pit^ Whickham 

3 Benwell Lister 

4 Benwell Carr 

5 Bewick's Micklej 

6 Gocken Gars Dockendale 

7 Callerton, Forster's 

8 GockfieldFell 

9 Goundon, T. W. E., Nicholas 

Wood and Go. 

10 Eltringham 

11 Elvet, T. Grawford 



12 Hedley, and Hedley FeU 

13 Horsley GoUiery 

14 Howlesh, T. W. E., Nicholas 

Wood, and Go. 



PITS FOR LANBSALB PURPOSES. 

15 Ingoe 



9 
10 
11 



12 
13 



14 
16 



16 Eyo, Bucknock Btella Grand 



17 Longhirst 

18 Lanchester 

19 Mickley 

20 Prestwick 

21 Prudhoe, Johnson 
23 Paddock Myers 

23 Stormont, King Pit 

24 Throckley 

26 Townley B. Pit, R. Simpson 

26 Widdrington 

27 Winlaton 



OLD PITS LAID IN AND NEW PITS SINKING. 



Benwell Old Pit 
Bishop Middleham Do. 
Brusselton Bank Top New, 

Bolckow and Vanghan 
Bell Glose, Montague, Garr 
Biddick, attempted Pits 
Brunton Old Pit, J. B. & Go. 
Blaydon Haugh trial bore 
holes, so far as the writer's 
experience has gone, trials 
here have been attended 
with no good results to 
projectors 
Brooms 

Goxlodge Old Pit 
Grawcrook Fields Pit 
Ghilton, Little, Borehole, a 
workable lower seam at 
130 fathoms, R. and J. 
Goppy Grook Old Pit 
Gallerton, relaid Fawdon old 
railway, and after a short 
time abandoned it and also 
the colliery 
Gomforth Ofd Pit 
Ghilton, near Rushyford 



16 
17 



18 



Mason, where the coal runs 
into the sandy grayel 
Gastle Eden, attempted Pits 
Ghaterhaugh, drowned up by 
riyeroyerflowing its banks, 
1771, lately re-opened and 
abandoned, but not imtil 
after working out of their 
limits 
Grawcrook, worked out of its 
limits into Stella Grand 
Lease 



19 Derwent Grook. J. B. & Go. 

20 Fawdon with a railway, and 

formerly to below Tyne 
bridge, afterwards to Bell's 
Glose aboye bridge, next 
with half chaldron wag- 
gons again below bridge, 
then laid in 

21 Ferry Hill Old Pit, T.W.E., 

N. Wood and Go. 

22 Garmondsway Old Pit, South 

Hetton 



231 



ifsmliggton Kew 
. Pit, W, iriinter 

ne^ran-ie-uole, attempted by 
J, J,vnfts, but never got 
*hi^ the quick-sand 

h ^„ WaterPits, Stella 
™ Co.j where the Tyne 
overflowed and let the 
water into TowTilej Star- 
gate pit workings 

Ivaston Old Pit, J. & B. 

Jarrow 

King:'s Meadows Old Pit now 
in the centre of tbe river 
Tyne, opposite Norwood 
^uth side, and ELswick 
estate on the north* Tliis 
estate was in coflnecUon 
with the lung's ^leadows 
formerh% (now an island), 
und yet pays rat«s to Els- 
wick Township. 

Lints New Pitj I^ondon Co^ 

Morpeth Old Pits 

32 Moant Moor, J. B. and Co- 

33 Mnnor Wallsend Old Pit 

34 Mickley Hill Too. This pit 

was suak in Wn^htson'a 
royalty, instead of Kum- 
ble'e as intended and ex- 
pected 

85 Norlees Old Pit 

36 Percy Main Old Pit 

37 Pmtiiioe Main, or Wylam 

Soath Pit, worked out of 
it^ limits into Stella G. L, 

38 Rybopo, (intended pits), Kas- 

well Company 

39 Bomaa Road Old Pit (at the 

ontcrop) near Blag^don^ 
worked 1,000 years ago. 
Kin g Etht'l bcr t's Que en 
travelled over this pack 
hoi-:3e voud at 3 miles per 
hour. Queen Victoiia tra- 
velled over the same place 



from London to Balmonil 
by mil, in Sept, 1854, at 
tfie rate of 60 miles per 
Ijoiir 

40 Seaton North Borehole^ 

41 Stella Coal Company, Hedgie^ 

field water pit 

42 St. Lawrence Old Pit 

43 St. Anthony's Old Pit 

44 Sheriff Hill Old Pit 
46 St, HildaOldPit^N.W.iCo 

ihire Moor Old Pit 
3hildon Lodgre New Pit 
Seaton Deltival ; seYcral pits 
sunk tip on very thin t^team 
coal seaiUj hut it is now 
workinj^ in a bed 5J feet 
in thickness, Thiscolliery 
itJ ventilated by a powerful 
steam force from hi j^h pres- 
sure boilers under-ground, 
and has been so for many 
years piist 

49 Stargate Townley Stella Coal 

Company 

50 Team Old Pit 

51 To;^eton 

52 Thrislington Old Pit 

63 Townley A, Pit, Stella Coal 
Company, Old Pit 

54 Townley C. Pit, SteOa Coal 
Company, Old Pit 

65 WylamA.PitjtbeTyne over- 
Bowed its banks in 1771j 
and filled it with water» 
afterwards pumped out and 
still workinp: coal 

56 Whitley Old Pit 

67 Wide Open Old Pi 

68 Walker, when in dan^r of 

beinjT- stoi>ped,was assisteil 
by lessors 

69 Williamson's, Rev. — ., Bur- 

nopi!att, resumed nguin by 
his assii^tance 
00 Wallsend, out of its liniit^s 
into Willington Pit, off 
w^ork and^may bo perhaps 
resumed "again hereafter, 
by lessor's assistance. 
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